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PURPOSE: To provide the halftone system phase shift 
mask with which a defec tive region is selectively and 
surely coated with a light shielding body, the 
difference of the transfer pattern shape after mask 
correction from a desired shape is practicably 
nagDglble and the defective region is corrected. 

CONSTITUTION: The halftone system phase shift mask 
1B which has half light shielding regions 12 and light 
transmission regions 10 and varies m the phase of the 
fight past the half light shielding regions and the 
phase, of the Kght past the Kght transparent regions 
includes the defective regions 14 which varies In phase, 
amplitude transmitianee or both thereof from prescribed 
values and exists in the half fight shielding region 12 
adjacent or proximate to the light transmission region 
10. In addition, the correction region 16 within the 
defective region larger than the defective region and a 
part 10A of the light transmission region adjacent or 
proximity to the correction region 16 is coated with the 
light shielding body 30 having the amplitude 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the halftone method phase shift mask with which the phase of the light which was equipped with the half-protection- 
from-light field and the light transmission field, and passed through this haW^rotection-fromHight field differs from the phase of the 
light which passed through the light transmission field. A phase, amplitude transmfetances. or those both differ from a predetermined 
value, and the defective field whioh exists in the half^rotection-from-light field which eojoined or approached the light transmission 
field is included. And the halftone method phase shift mask characterized by being covered with the protection-fronrHight object 
which has the amplitude transmittanoe to whioh a part of light transmission field which aojolns or approaches this correction field 
does not make the correction field in a larger defeotive field than this defective field, and a list expose a resist ingredient. 
[Claim 2] some locations of the light transmission field which adjoin or approach said correction field so that the imprint pattern 
configuration to the resist ingredient obtain with the corrected halftone method phase shift mask may carry out abbreviation 
coincidence with the imprint pattern configuration to the resist ingredient obtain with a halftone method phase shift mask in case 
there be no defective field and a configuration , and the halftone method phase shift mask aocording to claim 1 that be characterize 
by to be ohooaa further the amplitude transmittance of a protection from light object if needed 

[Claim 3] Said protectionHromHtght object is a halftone method phase shift mask according to claim 1 or 2 characterized by 
consisting of carbon. 

[Claim 4] For the amplitude transmittanoe which the 1st proteotion-fromHight object has. said a part of light transmission field which 
said correction field is covered with the 1st protectiorrfronHight object which has the amplitude transmittance which does not 
expose a resist ingredient and a<Jjoins or approaches a correction field is the halftone method phase shift mask aocording to claim 1 
characterized by being covered with the 2nd protection-from-light object which has a different amplitude transmittance. 
[Claim 5] The imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field Some locations of said light transmission field whioh adjoins or 
approaches a correction field and a configuration, the halftone method phase shift mask according to claim 4 characterized by 
choosing the amplitude transmittance of the 2nd protection-fronrHight objeot if needed further. 

[Claim 6] Said 1st or 2nd protection-from-light object is a halftone method phase shift mask according to claim 4 or 5 characterized 
by consisting of carbon. 

[Claim 7] A value predetermined [ at least ] in the thickness of a haif-protection-fronrHigbt layer is a halftone method phase shift 
mask given in any 1 term of claim 1 to which a half-proteotiorr-fromHight field oonsists of a half-proteotion-from-light layer at least, 
and a defective field is characterized by la ok of a half^rotectioir-firomHight layer, or differing at least thru/or claim 6. 
[Claim 8] Said ha If-protection-from- light field is a halftone method phase shift mask given in any 1 term of claim 1 characterized by 
having a larger and amplitude transmittanoe smaller than 0.55 than 0 thru/ or claim 7. 

[Claim 9] In the halftone method phase shift mask with whioh the phase of the light which was equipped with the half-protection- 
from-light field and the light transmission field* and passed through this half^protection-from-light field differs from the phase of the 
light which passed through the light transmission field When the defective field where a phase, amplitude transmittances. or those 
both differ from a predetermined value exists in the half-protection-frorrHight field which a eft oi nod or approached the light 
transmission field, it sets in this half-protection-from-light field. A larger correotion field than this defective field is chosen including 
this defeotive field. This correction field. And the correction approach of the halftone method phase shift mask characterized by 
covering with the protectton-from-light object which has the amplitude transmittance which does not expose a resist ingredient for a 
part of light transmission field which adjoins or approaches this correction field. 

[Claim 10] The imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field The correction approsoh of some locations of said light 
trans mission field which adjoins or approaches a correction field and a configuration, and the halftone method phase shift mask 
according to claim 9 characterized by choosing the amplitude transmittance of a protection-from-light objeot if needed further. 
[Claim 11] Said proteotion-from- light objeot is the correction approach of the halftone method phase shift mask according to claim 9 
or 10 characterized by oonsisting of oarbon. 

[Claim 12] The correction approach of the halftone method phase shift mask according to claim 9 characterized by covering with the 
1st protection-from-light object which has the amplitude transmittance which does not expose a resist ingredient for said correction 
field, and covering with the 2nd protection-from-light object which has a different amplitude transmittance from the amplitude 
transmittance with which the 1 st protection-from- light object has said a part of light transmission field which adjoins or approaches a 
correction field. 

[Claim 13] The imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field The correction approach of some locations of said light 
transmission field which adjoins or approaches a correction field and a configuration, and the halftone method phase shift mask 
according to claim 12 characterized by choosing the amplitude transmittance of the 2nd protection-fromHight objeot if needed 
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CLAIMS 



[Claim(s)) 

[Claim 1] It is the halftone method phase shift mask with which the phase of the light which was equipped with the haff-proteetion- 
from-light field and the light transmission field, and passed through this half-protection-fromHight field differs from the phase of the 
light which passed through the light transmission field. A phase, amplitude transmrttances, or those both differ from a predetermined 
value, and the defective field which exists in the halFprotection-frorn-light field which adjoined or approached the light transmission 
field is included. And the halftone method phase shift mask characterized by being covered with the protection-from-light object 
which has the amplitude transmittance to which a part of light transmission field which aojoins or approaches this correction field 
doss not make the correction field in a larger defective field than this defeotive fie)d. and a list expose a resist ingredient 
[Claim 2] some locations of the light transmission field which adjoin or approach said correction field so that the imprint pattern 
configuration to the resist ingredient obtain with the corrected halftone method phase shift mask may carry out abbreviation 
coincidence with the imprint pattern configuration to the resist ingredient obtain with a halftone method phase shift mask in case 
there be no defective field and a configuration . and the halftone method phase shift maek aooording to claim 1 that be characterize 
by to be choose further the amplitude transmittance of a protection from light object if needed 

[Claim 3] Said protection-from-light object is a halftone method phase shift mask according to claim 1 or 2 oharaoterfced by 
consisting of carbon, 

[Claim 4] For the amplitude transmittance which the 1 st protectionHrorrHight objeot has, said a part of light transmission field which 
said correction field is covered with the 1st protection-from-light object which has the amplitude transmittance which does not 
expose a resist ingredient and aojoins or approaches a correction field is the halftone method phase shift mask aooording to claim 1 
characterized by being covered with the 2nd protection-from-light object which has a different amplitude transmittance. 
[Claim 5] The imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field Some locations of said light transmission field which aojoins or 
approaches a correction field and a configuration, the halftone method phase shift mask according to claim 4 characterized by 
choosing the amplitude transmittance of the 2nd protectionHrom-light object if needed further. 

[Claim 6] Said 1st or 2nd protection-from-light object is a halftone method phase shift mask according to claim 4 or 5 characterized 
by consisting of carbon. 

[Claim 7] A value predetermined [ at least ] in the thickness of a half-protection-from-light layer is a halftone method phase shift 
mask given in any t term of claim 1 to whioh a half-protection-fromHight field consists of a hahH>roteotion-from-light layer at least 
and a defective field is characterized by lack of a half-protectionHrom-light layer, or differing at least thru/or claim 6. 
[Claim 8] Said half-proteotion-from-light field is a halftone method phase shift mask given in any 1 term of claim 1 characterized by 
having a larger and amplitude transmittance smaller than 0.55 than 0 thru/or claim 7. 

[Claim 9] In the halftone method phase shift mask with which the phase of the light which was equipped with the half-proteotion- 
from-light field and the light transmission field, and passed through this half-protection-from-light field differs from the phase of the 
light which passed through the light transmission field When the defective field where a phase, amplitude transmrttances. or those 
both differ from a predetermined value exists in the half^protection-from- light field which adjoined or approached the light 
transmission field, it sets in this ha rf-protection-from- light field. A larger correction field than this defective field is chosen including 
thia defective field. This correction field. And the correction approach of the halftone method ohase shift mask characterized by 
covering with the protect ion -from- light object which has the amplitude transmittanoe whioh does not expose a resist ingredient for a 
part of light transmission field which aojoins or approaches this correction field. 

[Claim 10] The imprint pattern configuration to the resist ingredient obtained with tho corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field The correction approaoh of some locations of said light 
transmission field which adjoins or approaches a correction field and a configuration, and the halftone method phase shift mask 
according to claim 9 characterized by choosing the amplitude transmittance of a protection^from-light object if needed further. 
[Claim 1 1) Said protection-from-light otyect is the correction approach of the halftone method phase shift mask according to claim 9 
or 10 characterized by consisting of carbon. 

[Claim 12] The correction approach of the hafftone method phase shift mask according to claim 9 characterized by covering with the 
1st protection-from-light object which has the amplitude transmittance which does not expose a resist ingredient for said correction 
field, and covering with the 2nd protectk>n-from-light objeot which has a different amplitude transmittance from the amplitude 
transmittance with which the 1st protection-from-light ofcyect has said a part of light transmission field which aojoins or approaches a 
correction field. 

[Claim 13] The imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So 
that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist insredient obtained with a 
halftone method phase shift mask in oase there is no defective field The correction approach of some locations of said light 
transmission field which aojoins or approaches a correction field and a configuration, and the hafftone method phase shift mask 
according to claim 1 2 characterized by choosing the amplitude transmittance of the 2nd protaotion-from- light object if needed 
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further. 

[Claim 14] Said 1st or 2nd protection-from-light object is the corraction approach of tha halftona method phase shift mask according 
to claim 12 or 13 characterized by consisting of carbon. 

[Claim 15] A value predetermined [ at least ] In the thicknoss of a hah^prcrtection-from-light layer is the correction approach of a 
halftone method phase shift mask given in any 1 term of claim 9 to which a ha ^protection -from- light field consists of a half- 
protection-from-light layer at least and a defective field is characterized by lack of a half-protection-from-light layer, or differing at 
least thru/or claim 14. 

[Claim 16] Said haff^rotection-from-light field is the correction approach of a halftone method phase shift mask given in any 1 term 
of claim 9 characterized by having a larger and amplitude transmittance smaller than 0.55 than 0 thru/or claim 15. 
[Claim 17] In the halftone method phase shift mask with which the phase of the light which was equipped with the half-proteotion- 
from-light field and the light transmission field, and passed through this haHH>rotection-frorn-light field differs from the phase of the 
liKht which passed through the light transmission field When the defective field where a phase, amplitude transmittances. or those 
both differ from a predetermined value exists in the hatf-protection-fromHight field which acjoined or approached the light 
transmission field, it sets in this half-protection~from-light field. A larger correction field than this defective field is chosen including 
this defective field. This correction field. And it is the correction approach of the halftone method phase shift mask covered with the 
protection-from-light object which has the amplitude transmittance which does not expose a resist ingredient for a part of light 
transmission field which adjoins or approaches this correction field. Based on said selected correction field, the imprint pattern 
configuration to the resist ingredient obtained with the oorrected halftone method phase shift mask So that abbreviation coincidence 
may be carried out with the imprint pattern configuration to the resist ingredient obtained with a halftone method phase shift mask in 
case there is no defective field The correction approach of some locations of said light transmission field which adjoins or approaches 
a correction field and a configuration, and the halftone method phase shift mask characterized by asking for the amplitude 
transmittance of a protection-from-light object from simulation or count if needed further. 

[Claim 18] Said protection-from-light object is the correction approach of the halftone method phase shift mask according to claim 17 
characterized by consisting of carbon. 

[Claim 19] It covers with the 1st protection-from-light object which has the amplitude transmittance which does not expose a resist 
ingredient for said correction field. It covers with the 2nd protection-fromHight object which has a different amplitude transmittance 
from the amplitude transmittance with which the 1st protection-from-light object has said a part of light transmission field which 
adjoins or approaches a correction field. Based on said selected correction field, the imprint pattern configuration to the resist 
ingredient obtained with the corrected halftone method phase shift mask So that abbreviation coincidence may be carried out with the 
imprint pattern configuration to the resist ingredient obtained with a halftone method phase shift mask in case there is no defective 
field The correction approach of some locations of said light transmission field which adjoins or approaches a correction field and a 
configuration, and the halftone method phase shift mask according to claim 1 7 characterized by asking for the amplitude 
transmittance of the 2nd protection-from-light object from simulation or count if needed further. 

[Claim 20] Said 1st or 2nd protection-from-light object is the correction approach of the halftone method phase shift mask according 
to claim 19 characterized by consisting of carbon. 

[Claim 21] A value predetermined [ at least ] in the thickness of a half-protection-from- light layer is the correction approach of a 
halftone method phase shift mask given in any 1 term of claim 17 to which a half-protection-from-light field consists of a half- 
protection-from-light layer at least and a defective field is characterized by lack of a half-protection-from-light layer, or differing at 
least thru/or claim 20. 

[Claim 22] Said half-protection-from-light field is the correction approach of a halftone method phase shift mssk given in any 1 term 
of claim 17 characterized by having a larger and amplitude transmittance smaller than 0*55 than 0 thru/or claim 21. 
[Claim 23] The manufacture approach of the semiconductor device characterized by exposing the resist ingredient formed on the 
wafer using a halftone method phase shift mask given in any 1 term of claim 1 thru/or claim 8. and imprinting the pattern configuration 
formed in the halftone method phase shift mask into a resist ingredient. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[OD01] 

[Industrial Application] This invention relates to a halftone method phase shift mask and its correction approach, and the manufacture 

approach of the semiconductor device using the halftone method phase shift mask concerning a list. 

[0002] 

[Description of the Prior Art] The photo mask used at the pattern imprint process in manufacture of a semiconductor device and the 
so-called lithography process is used In order to imprint the pattern configuration on a photo mask into the resist ingredient formed 
on the wafer. Since this defect is imprinted by the resist ingrediant when a defect exists on a photo mask a defect occurs in the 
produced semiconductor device, and the engine performance of a semiconductor devioe is spoiled remarkably, and the manufacture 
yield of a semiconductor device is reduced remarkably. So, it is required strongly that a defect which is imprinted by the resist 
ingredient should not be included in a photo mask. Therefore, all defects that are imprinted by the resist ingredient must be removed 
by inspecting a photo mask in the making process of a photo mask, and correcting the detected defect- 

[0003] On the other hand, the dimension of pattern processing in a semiconductor device etc. is made detailed every year. And in the 
photo mask of the conventional type constituted by only the protection-from-light field and the light transmission field, resolution of 
wavelength extent of the exposure light of the aligner used at a lithography process cannot be obtained, but it is becoming difficult to 
obtain the resolution demanded in manufacture of a semiconductor device etc. Then, the photo mask of such a conventional type is 
replaced in recent years, and the so-called phase shift mask possessing the phase shift field which changes the phase of light is used 
increasingly. By using a phase shift mask, formation of the detailed pattern which cannot be formed in the photo mask of a 
conventional type is possible. Also in such a phase shift mask, it is indispensable to the utilization like the photo mask of a 
conventional type to remove a defect by inspection and correction of a defect. 

[0004] The conventional phase shift mask is equipped with the light transmission field, the protection—from- light field which shades 
light, and the phase shift field which consists of the light transmission matter which makes the light of the phase of the light which 
passes through a light transmission field, and a different phase penetrate, the typical conventional edge enhancement mold phase shift 
mask is typioai — a part — a cutting plane is shown in (A) of drawing* 30 , (B). and (C). For a substrate and 10, as for a protection- 
from-light field and 24, a light transmission field and 18 are [ 20 / a phase shift field and 28 ] light transmission matter layers among 
drawing. The conventional phase shift mask cannot perform formation of a detailed pattern, unless it controls the configuration or 
location of a phase 6hrft field precisely. Moreover, a phase shift field may make even other light transmission fields which originally 
must not receive interference of light depending on a pattern configuration produce interference of light In such a case, a phase shift 
field cannot be formed. 

[0005] A kind of the phase shift mask for solving the trouble of such a conventional phase shift mask is equipped with a half- 
protection-from-light field and a light transmission field, and there is a halftone method phase shift mask with which the phase of the 
light which passed through the hatf-protection-from-light field differs from the phase of the light which passed through the light 
transmission field. In the halftone method phase shift mask, the half-protection-from-light field is formed all over removing a light 
transmission field. The production is easy for a halftone method phase shift mask. and. moreover, it not onfy can solve the trouble of 
the conventional phase shift mask, but has the advantage that the degree by which a defect is generated at the time of mask 
production is also low. some conventional typical halftone method phase shift masks — a cutting plane is shown in drawing 31 . As for 
a substrate and 10. 20 ar© t a light transmission fi©ld and 12 ] harf-proteotion-fromHisht fields among drawing. The harf-protection- 
fromHight field 12 consists of a harf-proteotron-fromHight layer 22 and a light transmission matter layer 26. The light transmission 
matter layer 26 consists of the light transmission matter for changing the phase of the light which passed through the light 
transmission field 10, and the phase of the light which passed through the harf-protection-from- light field 12. 

[Q0O6] In a halftone method phase shift mask, the amplitude transmittance of the harf-protection-fromHight field 12 is about extent 
which does not make a resist ingredient resolve more greatly than 0, for example, 20 - 45ft. In addition, when it expresses with 
permeability on the strength [ optical ], it is about 4 - 20%. And in order to imprint the pattern configuration formed in the mask into 
the resist ingredient formed on the wafer, the light which passed through the harf-protection-fromHight field 12 which has a 
predetermined amplitude transmittance and a predetermined phase, and a half-protection-from-light field use interference of the light 
which passed through the light transmission field 10 where 180 degrees of phases differ. Therefore, a different field from a 
predetermined phase, a different field from a predetermined amplitude transmittance, or all the fields where both these differ will turn 
into a defective field, and the imprint pattern configuration imprinted by the resist ingredient on a wafer will differ from a desired 
pattern configuration. 

[0007] The approach of former some is proposed about the defective correction approach of the halftone method phase shift mask 
which is the object of this invention, 

[0008] The approach of restoring the pattern of the mask which has a defect as a design is mentioned to one of the approaches of 
those. The example of a defect correctable by this approach is as follows. 

(A) a part typical to (A) of drawing 32 — the defective field 14 where the phase of the light which the light transmission matter layer 
26 for controlling the phase prepared in the half-protection-from-light field 12 so that a sectional view is shown was missing, and 
passed through the harf-protection-from-light field 1 Z differs from a predetermined value. 
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(B) a part typical to (B) of drawtng_32 — the defective field 14 where the phase of the light which passed through the half-proteotion- 
from-light field 12 differs from a predetermined value since the thickness of the light transmission matter layer 26 prepared in the 
hah^-protection-from-light field 1 2 differs from predetermined thickness so that a sectional view may be shown. 

(C) a part typical to (C) of drawing 32 — the defective field 14 where the amplitude transmittance of the light which passes through 
the half-proteotion-frorrHight field 12 differs from a predetermined value since the half-protection-from-light layer 22 is missing or 
thickness differs from predetermined thickness so that a sectional view may be shown* 

[0009] The correction of the defect of (A) is enabled by forming the tight transmission matter which has the same refractive index as 
the light transmission matter layer 26 in the part which lacked the light transmission matter layer. By making a defective field scan a 
focused ion beam in a silicon content gas ambient atmosphere, a silicon oxide i9 selectively deposited to a defective field, and, 
speoificeily. the light transmission matter is formed in a defective field by this (such a correction approach is also hereafter oalled the 
correcting method by the silicon oxide formation by FIB). Or a defective field is corrected by the so-called lift-off method. That is, 
after applying a resist all over a mask, optical exposure is selectively performed to a defective field, or a resist is exposed by the 
electron beam, the focused ion beam, a laser beam, etc., and, subsequently a defective field is selectively exposed by developing a 
resist. Then, it is the correction approach which applies light transmission matter, such as a silicon oxide, and form3 the light 
transmission matter only in the exposed defective field selectively. 

[0010] The defect of (8) is correctable by removing a part with the thick thickness of a light transmission matter layer. For example, 
the approach physical etching by a focused ion beam etc. removes a part with the thick thiokness of a light transmission matter layer 
is usually used. 

[0011] Moreover, the correction of the defect of both (A) and (B) or the defect of (C) is enabled by covering a defective field with a 
protection-frorrHight object. In this approach, a defective field is made to scan a focused ion beam in the carbon content gas ambient 
atmosphere where it is already conventionally used in correction of a mask, a carbon layer is selectively deposited to a defective field, 
and the protection-from-light object by the carbon layer is formed. 
[0012] 

[Problem(s) to be Solved by the Invention] However, defective oorreotion of the conventional halftone method phase shift mask has 
the trouble described below. 

[0013] When correcting the defect of (A) by the correcting method by the silicon oxide formation by FIB, it is very difficult fixed and 
to maintain the concentration of silicon content gas [ / near the defective field ] to homogeneity. Furthermore, it is impossible to 
remove thoroughly the effect of the gas which remains in focused ion beam equipment. Consequently, it is very difficult to form in a 
defective field the light transmission matter which has thickness, a configuration, desired permeability, and a desired refractive index, 
[0014] Moreover, since it is necessary to apply a resist again ail over a halftone method phase shift mask when correcting the defect 
of (A) by the lift-off method, a defect newly arises on the corrected halftone method phase shift mask according to the defect 
generated in this resist Moreover, after forming the light transmission matter, in order to remove a resist and the applied light 
transmission matter, it is necessary to perform ultrasonic exfoliation etc, being appropriate — it is alike, and at the time of ultrasonic 
exfoliation, it will exfoliate not only to a resist and the light transmission matter but to a part of harf-proteotionHrom-light layer, and a 
new defect will arise. Moreover, in order to correct these newly produced defects, it is not realistic to have to repeat correction by 
the same correction approach and to use the lift-off method as the defective correction approach. 

[0015] By the correction approach which carries out etching clearance of the defect of (B) physically by the focused ion beam, there 
is no big difference between the etch rate of a defective field, and the etch rate of a normal light transmission matter layer. Therefore, 
if the scan location or the count of a scan of a focused ion beam are not controlled very strictly, the light transmission matter layer of 
the lower part of the circumference of a defective field or a defeotive field is damaged. However, the defective field generated actually 
does not have a location, a configuration, fixed thickness, etc.. and it is very difficult to remove and correct only a defective field to a 
precision by the focused ion beam. Furthermore, ion remains into the part scanned at the time of ion beam scanning, and an amplitude 
transmittance falls, ft is impossible to remove the ion which remained in the detailed pattern, and this correction approach is not 
realistic, either. 

[001 6] The approach of covering a defective field with a proteotionHrom-loght objeot selectively is a simple and easy approach, such a 
correction approach — for example, reference "examination of the defective correcting method of a halftone phase shift mask and 
the collection of the 40th time applied physics relation union lecture meeting lecture drafts of the 1993 spring — it is indicated by 
No.2 T 31 p-L -15, and the 61 1st page. It is indicated that have the same size as a defective field in this reference, and permeability 
covers a defective field with a light-shielding film equal to about 0. 

[0017] However, when a pattern configuration is imprinted into the resist ingredient formed on the wafer using the halftone method 
phase shift mask which covered the defective field with the protection-from-light object which has the same magnitude as a defective 
field, there is a problem that the pattern configuration as a design is not precisely imprinted by the resist ingredient When the area of 
a protection-from-light object becomes large especially, the imprint pattern configuration to the resist ingredient obtained with the 
corrected halftone method phase shift mask differs from the imprint pattern configuration to the resist ingredient obtsinad with a 
halftone method phase shift mask in case there is no defect substantially. In addition, such a difference may be hereafter called "a 
difference with the reouest configuration of the imprint pattern configuration after mask correction." 

[0018] For example, in the contact hole pattern formed in the halftone method phase shift mask, all of one sides of the half- 
protect ion-from-light field contiguous to a contact hole pattern are covered with a proteotion-from-light objeot In addition, a light 
transmission field is not covered with a proteotion~from- light object. In such a case, as compared with the imprint pattern 
configuration to the resist ingredient obtained with a halftone method phase shift mask in case there is no defeot. the imprint pattern 
configuration to the resist ingredient obtained with the corrected halftone method phase shift mask becomes large 1 5% or more. The 
contact hole formed from such an imprint pattern configuration makes the engine performance of a semiconductor device deteriorate 
remarkably, and makes the semiconductor device production rtsetf remarkably difficult 

[0019] Moreover, in the conventional approach of covering a defeotive field with a protection-from-light object selectively, when a 
defective field is small, area of a protection-from-light object can be made small, consequently the difference with the request 
configuration of the imprint pattern configuration after mask correction can be permitted. However, if area of a protection-from-light 
object is made small, it is difficult to secure correction precision sufficient at the time of formation of the protection-from-light object 
by the focused ion beam. 
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[0020] As a factor which spoils correction precision, formation of the protection-from-light object in a different field from the 
protection-from-light object formation schedule field of the request by the concentration unevenness of carbon content gas, and the 
drift and the current variation of a focused ion beam, generating of an artificial error [ in / further / setting out of a protection-from- 
light object formation sohedule field ], etc. can mention. [ / near / where the beam gap from the protection-from-light object 
formation schedule field of the request by the drift of a focused ion beam and a focused ion beam are irradiated / the field ] When 
area of a protection-from-light object is made small, it is very difficult to avoid the factor which spoils such correction precision. 
Therefore, the defect in which it does not correct often arises and there is a problem that a defect is certainly uncorrectable. 
Moreover, it is very difficult actually to form the protection-from-light object of the same magnitude as a defective field. 
[0021] The approach of correcting the defect of the shifter which consisted of transparent coats to exposure light is well-known from 
JP.4-165353A The approach of correcting the shifter chip defect of the magnitude which may be resolved independently is indicated 
by preparing in this official report so that this may carry out predetermined area extension of the optical protectionHrom-ligbt section 
on a chip defective field at a shifter exterior side. 

[0022] The phase shift mask indicated by this official report is not a halftone method phase shift mask but a phase shift mask of the 
so-colled shifter protection-from-light method. Moreover, although the optical protection -from-light section consists of the chromium 
film which used the optical CVO method, there is a problem that a defect is generated again, in the case of formation of the optical 
protection-from-light section. Furthermore, in the interior of a shifter, the ohip defeotive field is covered with the protection-from- 
light object of the same magnitude as the chip defective field of a shifter so that clearly also from Figs. 6. 7, and 8 attached to this 
official report That is. in the interior of a shifter, neither a publication nor a suggestion is made covering a bigger field than a chip 
defective field with a protection-from-light object, h is very difficult actually to form the protection-from-light object of the same 
magnitude as the chip defective field of such a shifter. 

[0023] Therefore, the 1st object of this invention is to offer the halftone method phase shift mask with which a defective field is 
covered selectively and certainly with a protection-from-light object and the difference with the request configuration of the imprint 
pattern configuration after mask correction moreover does not pose a problem practically and by which the defective field was 
corrected. 

[0024] Moreover, the 2nd object of this invention is to offer the correction approach of the halftone method phase shift mask which 
can correct a defective field selectively by moreover a protection-from-light object covering a defective field with sufficient 
correction tolerance by the easy approach certainly. 

[0025] Furthermore, the 3rd object of this invention is to offer the manufacture approach of a semiconductor device of having used 

this halftone method phase shift mask. 

[0026] 

[Means for Solving the Problem] It is the halftone method phase shift mask with which the phase of the light which the 1st above- 
mentioned object was equipped with the half-protection-from-light field and the light transmission field, and passed through the half- 
protection-fromHight field differs from the phase of the light which passed through the light transmission field. A phase, amplitude 
transmittances, or those both differ from a predetermined value, and the defective field which exists in the half-protection-fromHight 
field which adjoined or approached the light transmission field is included. And a part of correction field in a larger defective field than 
a defective field and light transmission field which adjoins or approaches a list to a correction field The halftone method phase shift 
mask of this invention characterized by being oovered with the protection-from-light object which has the amplitude transmittance 
which does not expose a resist ingredient can attain. 

[0027] In the halftone method phase shift mask of this invention, it be desirable some locations of the light-transmission field which 
adjoin or approaoh a correction field and a configuration, and to be choose further the amplitude transmittance of a protection-from- 
light object if needed so that the imprint pattern configuration to the resist ingredient obtain with the corrected halftone method 
phase shift mask may carry out abbreviation coincidence with the imprint pattern configuration to the resist ingredient obtain with a 
halftone method phase shift mask in case there bo no defective field. In this case, as for a protection-from-light object, consisting of 
carbon is desirable. 

[0028] Or as for a pert of light transmission field which a correction field is covered with the 1st protection-from-light object which 
has the amplitude transmittance which does not expose a resist ingredient in the halftone method phase shift mask of this invention 
again, and adjoins or approaches a correction field, rt is desirable to be covered with the 2nd protection-from-light object which has a 
different amplitude transmittance from the amplitude transmittance which the 1st protectiorr-fromHight object has. In this case, it is 
desirable some locations of the light transmission field which adjoins or approaches a correction field and a configuration, and that the 
amplitude transmittance of the 2nd protection from light object is choose further if needed so that the imprint pattern configuration to 
the resist ingredient obtain with the corrected halftone method phase shift mask may carry out abbreviation coincidence with the 
imprint pattern configuration to the resist ingredient obtain with a halftone method phase shift mask in case there is no defective field. 
Furthermore, as for the 1st or 2nd protection-from-light object, consisting of carbon is desirable. 

[0029] In the halftone method phase shift mask of this invention, a half-protection-from- light field consists of a half-protection-from- 
light layer at least, and a defective field consists of lack of a half-protection-from-light layer at least in this case, or the thickness of 
a half-protection-from-light layer may differ from a predetermined value at least In addition, as for a half-protection-from-light field, 
it is desirable the amplitude transmittanoe which does not make a resist ingredient resolve more greatly than 0. and to more 
specifically have a larger and amplitude transmittance smaller than 0.55 than 0. 

[0030) In the halftone method phase shift mask with which the phase of the light which the 2nd object of this invention was equipped 
with the half-protection-from-light field and the light transmission field, and passed through the helf-protection-from-light field differs 
from the phase of the light which passed through the light transmission field When the defective field where a phase, amplitude 
transmittances, or those both differ from a predetermined value exists in the half-protection-from-light field which adjoined or 
approached the light transmission field, it sets in a half-protection-from-light field. A larger correction field than a defective field is 
chosen including a defective field. A correction field. And it can attain by the correction approach of the halftone method phase shift 
mask concerning the 1st mode of this invention characterized by covering with the protection-from-light object which has the 
amplitude transmittance which does not expose a resist ingredient for a part of light transmission field which adjoins or approaches a 
correction field. 

[0031] In the correction approach of the halftone method phase shift mask concerning the 1st mode of this invention The imprint 
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pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So that abbreviation 
coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a halftone method phase 
shfft mask in case there is no defective field It is desirable some locations of the light transmission field which actfoins or approaches a 
correction field and a configuration, and to choose the amplitude transmittance of a protection-from-light object if needed further. In 
this case, as for a protection-from-light object consisting of carton is desirable. 

[0032] or — again — the 1st voice of this invention — it is desirable to cover with the 1st proteotion^frorrHight object which has the 
amplitude transmittance which does not expose a resist ingredient for a correction field in the correction approach of the halftone 
method phase shift mask applied like, and to cover with the 2nd protect! on-from- light object which has a different amplitude 
transmittance from the amplitude transmittance with which the 1st protection-from-light object has a part of light-transmission field 
whioh adjoins or approaches a correction field Moreover, it be desirable some locations of the light transmission field which aojoin or 
approach a correction field and a configuration* and to choose the amplitude transmittance of the 2nd protection from light object if 
needed further so that the imprint pattern configuration to the resist ingredient obtain with the corrected halftone method phase shift 
mask may carry out abbreviation coincidence with the imprint pattern configuration to the resist ingredient obtain with a halftone 
method phase shift mask in oase there be no defective field. Furthermore, as for the 1 st or 2nd protection-from-light object 
consisting of carbon is desirable. 

[0033] the 1st voice of this invention — in the correction approach of the halftone method phase shift mask applied like, a harf- 
protection-fronHight field consists of a half-proteotion-<-froirHight layer at least, and a defective field consists of lack of a harf- 
protection-from-light layer at least in this case, or the thickness of a half-protection -from- light layer may differ from a predetermined 
value at least In addition, as for a half-protection-from-light field, it is desirable the amplitude transmittanoe which does not make a 
resist ingredient resolve more greatly than 0, and to more specifically have a larger and amplitude transmittance smaller than 0.55 
than 0. 

[0034] Furthermore, the 2nd object of this invention is equipped with a hatf-protectiorr-from-light field and a light transmission field, 
and sets them on the halftone method phase shift mask with which the phase of the light which passed through the harf-protection- 
from-light field defers from the phase of the light which passed through the light transmission field When the defective field where a 
phase, amplitude tran smitten cos. or those both differ from a predetermined value exists in the half-protection-from-tight field which 
adjoined or approached the light transmission field, it sets in a half-protection-from- light field. A larger correction field than a 
defective field is chosen including a defective field. A correction field. And it is the correction approach of the halftone method phase 
shift mask covered with the protection-from-light object which has the amplitude transmittance which does not expose a resist 
ingredient for a part of tight transmission field which adjoins or approaches a correction field. Based on the selected correction field, 
the imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask So that 
abbreviation coincidence may be oarried out with the imprint pattern configuration to the resist ingredient obtained with a halftone 
method phase shift mask in case there is no defective field Some of locations and configurations of said light transmission field which 
adjoin or approach a correction field. Furthermore, rt can attain by the correction approach of the halftone method phase shift mask 
concerning the 2nd mode of this invention characterized by asking for the amplitude transmittance of a protection-from-light objeot 
from simulation or count if needed. 

[0035] As for a protection-from-light object, in the correction approach of the halftone method phase shift mask concerning this 2nd 
mode, consisting of carbon is desirable. 

[0036] Moreover, it covers with the 1st protection-from-light object which has the amplitude transmittance which does not expose a 
resist ingredient for a correction field. It covers with the 2nd protection-from-light object which has a different amplitude 
transmittance from the amplitude transmittance with which the 1st protection-from-light objeot has said a part of light transmission 
field which adjoins or approaches a correction field. Based on the selected correction field, the imprint pattern configuration to the 
resist ingredient obtained with the corrected halftone method phase shift mask So that abbreviation coincidence may be carried out 
with the imprint pattern configuration to the resist ingredient obtained with a halftone method phase shift mask in case there is no 
defective field It is desirable some locations of the light transmission field which adioins or approaches a correction field and a 
configuration, and to ask for the amplitude transmittanoe of the 2nd protection-from-light object from simulation or count if needed 
further. In this case, as for the 1st or 2nd protection-fromHight object, consisting of carbon is desirable. 
[0037] furthermore, this 2nd voice — in the correction approach of the halftone method phase shift mask applied like, a half- 
protection-from-llght field consists of a half-protection-fromHight layer at least and a defective field consists of lack of a half- 
protectionHrom-light layer at least in this case, or the thickness of a half-protection-from-lisht layer may differ from a predetermined 
value at least In addition, as for a haK^protection-from-light field, it is desirable the amplitude transmittance which does not make a 
resist ingredient resolve more greatly than 0, and to more specifically have a larger and amplitude transmittance smaller than 0.55 
than 0, 

[0038] Furthermore, the 3rd object of this invention can expose the resist ingredient formed on the wafer using the halftone method 
phase shift mask of above-mentioned this invention, and can attain it by the manufacture approach of the semiconductor device 
characterized by imprinting the pattern configuration formed in the halftone method phase shift mask into a resist ingredient. 
[0039] 

[Function] In this invention, since a larger correction field than a defective field is covered with a protection-from-light object even if 
it is not high correction tolerance, i.e.. a very high correction precision, a defective field oan be corrected and, moreover, an imprint 
and lowering of the depth of foous can be prevented to the resist Ingredient of the defective field by optical exposure. 
[0040] Moreover, since a part of light transmission field which aojoins or approaohes a correction field is covered with a protection- 
from-light object the change and the gap of the request of an imprint pattern configuration from a pattern configuration which are 
produced when only a correction field is covered with a protection-from-light object can be amended. And a desired imprint pattern 
configuration and desired sufficient depth of focus can obtain these [ alt ] precisely further by the width of face of a protection-from- 
lisht object the location or permeability, and controlling precisely. 

[0041] Furthermore, a desired imprint pattern configuration can be efficiently acquired precisely by asking for the location and 
magnitude which should form a suitable protection-from-light objeot to a correction Field by simulation or count, experiment etc. 
beforehand, and controlling precisely the formation location and magnitude of a protectionHrom- light object 
[0042] 
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[Example] Hereafter based on on example, this invention ia explained with reference to a drawing. In addition, if the relation of the 
gestalt of eaoh example and a defeot is summarized, it will beoome as follows. 

An example -1 and an example -2: Correction of the defective field where the amplitude transmittanoe and phase of a naff protection- 
from-light field differ from a predetermined value. 

An example -4 and an example -5: Correction of the defective field where the amplitude transmittance of a half protection-from- light 
field differs from a predetermined value. 

Example -6: Correction of the defective field where the phase of a half protection-from-light field differs from a predetermined value. 
In these examples, the correction approach of a defective field is based on the correction approach of the halftone method phase 
shift mask concerning the 1 st mode of this invention. 

[0043] Moreover, an example -3 explains an example of some decision approaches of the light transmission field contiguous to the 
selection approach of a correction field, and a correction field about the correction approaoh of the halftone method phase shift mask 
concerning the 2nd mode of this invention. 

[0044] In addition, when forming an imprint pattern configuration etc by exposure light to the resist ingredient formed on the wafer. 
Although what is used for reticle and one-to-one projection in what is used for cutback projection may be called a mask or what 
reproduced reticle and it for the thing equivalent to original recording may be oalled a mask In this description, the reticle and the 
mask in euch various semantics are genericalty called a mask. 

[0045] (Example -1) In an example -1, it exists in the half-protection-from-light field to which the defective field adjoined the light 
transmission field* As compared with the half-protection-from-light field where this defective field does not have a defect, a phase 
differs from an amplitude transmittance. It covers with the protection-from- light object which has the amplitude transmittance which 
does not expose a resist ingredient for a part of correction field and light transmission field contiguous to a correction field. A 
correction field is located in a harf^proteetionHronHight field. A proteotion-fromHight object consists of carbon, and an amplitude 
transmittance is about 0%. Hereafter, an example -1 is explained with reference to drawing 1 - drawing 4 . 

[0046] The light transmission field 10 of the square which is a contact hole pattern at the halftone method phase shift mask 1 as a 
top view is shown in part typical to (A) of drawing 1 , and the haff-protection-from-light field 12 are formed. In addition, the slash was 
given to the half-protection-from-light field 12. Moreover, it adjoins the 1 side XY of the square light transmission field 10 t and the 
defective field 14 exists, the typical part which cut the halftone method phase shift mask along with line B-B and C-C of drawing 1 — 
a cutting plane is shown in (B) of oVawinfi 1 . and (C). The substrate with which 20 oonsist of a quartz, and 22 are half-protection- 
from-light layers which consist of the chromium (Or) which constitutes the half-proteotion-frorrHight field 12 among drawing. The 
light transmission field 10 is the crevice formed in the substrate by etching the half-protection-from-light field 12 and a substrate 20. 
Depth d of this crevice is a value with which are satisfied of d=lambda/<2 (n-1)>. when the refractive index of lambda and a substrate 
is set to n for the wavelength of exposure light That is, the phase of the light of the substrate from a front fee® to depth d which 
passed through the half-proteotion-from-light field 12 by 10B. and the phase of the light which passed through the light transmission 
field 10 are changed in part 

[0047] Magnitude of the square light transmission field 10 was set to 1.85micrometerx1.85micrometer on 5 time reticle. Moreover, the 
amplitude transmittanoe of the half-proteotion-from-light field 12 was made into about 405$, and phase contrast of the light which 
passed through the light transmission field 10, and the light which passed through the half-protection-from-light field 12 was made 
into 1 80 degrees. 

[0048] Magnitude of the defective field 14 was set to 1.0micrometerx1.0micrometer on 5 time reticle. Moreover, phase contrast of the 
light which passed the amplitude transnnfetance of the defective field 14 through the defective field 14 100%, and the light which 
passed through the light transmission field 10 was made into 0 degree. In addition, it means having the amplitude transmittance as the 
light transmission field 10 with 100 same% for an amplitude transmittance. In an example -1, a phase differs from an amplitude 
transmittance as compared with the half-protection-from-light field where the half-protection-from-light layer 22 and a substrate are 
the defects of a gestalt in which 10B was missing, a part and the defective field 14 shown in (C) of drawing 1 with the broken line 
does not have a defect In case the half-protection-from-light field 12 and a substrate 20 are etched and the light transmission field 
10 is formed, it is easy to generate such a defective field 14. 

[0049] When the wavelength of 248nm and NA oarried out 0.45 and the partialness ooherenoy carried out outbaok exposure with the 
aligner of 0.3 one fifth using the halftone method phase shift mask 1 which has such a defective field 14, the optical intensity 
distribution of the light which penetrated the halftone method phase shift mask 1 turned into optioal intensity distribution show in (A) 
of drawing 3 as a continuous line (A) on the resist ingredient formed in the wafer. Moreover, the optical intensity distribution of the 
light which penetrated the halftone method phase shift mask without the defective field 14 turned into optioal intensity distribution 
shown in (A) of drawing 3 by the dotted line (B) on the resist ingredient formed in the wafer. In addition, also in each following 
example, the optioal intensity distribution on the resist ingredient formed in the wafer on the same aligner and the same exposure 
conditions were acquired. 

[0050] When the width of face of an optical intensity-distribution curve in case optical reinforcement is 0.3 was specified as contact 
hole pattern width of face, the contact hole pattern width of face obtained from the halftone method phase shift mask with which the 
defective field 14 exists was increasing 0.1 micrometers as compared with contact hole pattern width of face of 0.3 micrometers 
obtained from the halftone method phase shift mask which is 0.4 micrometers and does not have the defective field 14. Moreover. 0.06 
micrometers of cores of the peak of the optical intensity-distribution curve obtained from the halftone method phase shift mask with 
which the defective field 14 exists had shifted from the core of the peak of the optical intensity-distribution curve obtained from the 
halftone method phase shift mask without the defective field 14. 

[0051] Halftone method phase shift mask 1A after correction is shown in drawing 2 . a part of typical drawing 2 of (A) — a part of (B) 
of a top view and drawing 2 . and typical (C) — as shown in a cutting plane, the larger oorreotion field 16 (the slash was attaohed in 
o^wing^2 ) than a defective field is covered with the protection-from-light object 30 which has the amplitude transmittance which 
does not expose a resist ingredient including the defective field 14. In addition, the correction field 16 is located in the haff- 
protectionHrom-light field 12. furthermore, a part of light transmission field contiguous to the correction field 16 — 10A is covered 
with the same protection-from-light object 30, The protect ion-from-light object 30 consists of carbon, and an amplitude 
transmittance is about 0%. In addition, (B) of drawing 2 and (C) are the cutting planes in alignment with line B-B and C-C of (A) of 
drawing 2 . 
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[0052] By forming such a protection-from-light object 30, the optical intensity distribution shown in (B) of drawing 3 wore acquired, 
and in this case, contact hole pattern width of face was set to 0.301 micrometers, and was well in agreement to desired contact hole 
pattern width efface (0.3 micrometers), Moreover, the difference of the core of the peak of this optical intensity-distribution curve 
and the core of the peak of the optical intensity-distribution curve obtained from a halftone method phase shift mask without the 
defective field 14 was also set to less than 0.01 micrometers. 

[0053] The concrete approach of correcting hereafter the defective field 14 shown in drawing 1 is explained with reference to drawing 

4 . In the halftone method phase shift mask 1 which has the defective field 14, the large correction field 16 (a broken line shows in 
drawing 4 ) is chosen from this defeotive field 14 in the ha If-protection^from-light field 12. including the defective field 14. Magnitude 
of the correction field 16 was made into 2.0micrometerx1.8micrometer magnitude. The magnitude of the defective field 14 is 
1.0micrometerx1.0micrometer. and the correction field 16 is larger than the defective field 14, including the defective field 14. 
[0054] thus, a part of selected correction field 16 and light transmission field contiguous to the correction field 16 — the protection- 
from-light object 30 which consists of carbon with a thickness of 300nm was formed by scanning the acceleration voltage of 20k V, 
and Gs+ focused ion beam of ion current 120pA for 2 minutes to 10A (a dotted line showing in drawing 4 ) in the pyrene gas ambient 
atmosphere controlled by 1.3x10 - 4 or less Pa of pressures, in addition, a part of light transmission field contiguous to the correction 
field 16 — 10A — the light transmission field 10 — only 0.2 micrometers has extended toward the center section of the light 
transmission field from XY one side. That is. the magnitude of the protection-from-light object 30 whole is 

2.0micrometerx2.0micrometer. In this way, halftone method phase shift mask 1 A by which the defective field 14 was corrected was 
able to be obtained, in addition, a part of light transmission field contiguous to the selection approach of the correction field 16, and 
the correction field 16 — an example -3 speorficelly explains the decision approaches, such as magnitude of 10A. 
[0055] The larger correction field 16 (for example, 2.0micrometerx1.8micrometer) than the defective field 14 (for example, 
I.Omicrometerxl.Omicrometer) is chosen, and the protection-from-light object 30 is formed on this correction field 16. High correction 
tolerance can be obtained by this. 

[0056] moreover, a part of light transmission field contiguous to tho correction field 16 — the protection-from-light object 30 is 
formed also on 10A (for example. 2.0mfcrometerx0.2 micrometer). Optical intensity distribution approach desired distribution and 
desired contact hole pattern width of face is obtained by this. When the pattern configuration formed in halftone method phase shift 
mask 1A was imprinted into the resist ingredient formed in the wafer using halftone method phase shift mask 1 A of the example -1 
actually corrected in this way and contact hole pattern width of face was measured using electron beam dimension length 
measurement equipment, it was checked that desired contact hole pattern width of face is obtained. Moreover, it was checked that 
contact hole pattern width of face is also in agreement with the contact hole pattern width of face obtained from optical intensity 
distribution. 

[0057] In addition, when the protection-from-light object 30 was formed on the correction field 1 6 and a protection-from-light object 
was not formed in the light transmission field 10 contiguous to the correotion field 16, the optical intensity distribution of the light 
which passed this halftone method phase shift mask became the curve shown with the alternate long and short dash line of (A) of 
drawing 3 (C). 

[0058] (Deformation of an example -1) some typical halftone method phase shift masks whioh have structure which is different from 
the structure shown in drawing 1 in drawing 5 — a cutting plane is shown. In addition, these cutting planes are outting planes in 
alignment with line C"C of (A) of drawing 1 . As compared with the half-protection-from-light field where the defective field 14 shown 
with the broken line does not have a defect a phase differs from an amplitude transmittance. 

[0059] The halftone method phase shift mask shown in (A) of drawing 5 consists of the substrate 20 which consists of a quartz, and 
the half-protection-from-light field 12 formed on it The half-protection-fromHight field 12 consists of a half-protection-from-light 
layer 22 which consists of chromium, and a light transmission matter layer 26 (the so-called shifter) which was formed on it and which 
consists, for example of SOG (spin-on glass). The phase contrast of the light which passed through the light transmission field 1 0. and 
the light which passed through the half-protection-from-light field 12 is 180 degrees. Thickness d of the light transmission matter 
layer 26 is a value with whioh are satisfied of d=lambda/(2 (n-D), when the refractive index of lambda and a light transmission matter 
layer is set to n for the wavelength of exposure light The defective field 14 shown in (A) of drawing 5 with the broken line is the 
defect of a gestalt in which a part of light transmission matter layer 26 and half-protection-from-light layer 22 were missing. In case 
the half-protectiorHronHight layer 22 and the light transmission matter layer 26 which were formed on the substrate 20 are etched 
and the light transmission field 10 is formed, it is easy to generate such a defeotive field 14. 

[0060] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (A) of drawing 

5 by the same approach as an example -1 — a cutting plane is shown in (B) of drawing 5 . 

[0061] The halftone method phase shift mask shown in (C) of drawing 5 consists of the substrate 20 which consists of a quartz, and 
the hsIf-protection-fronrHight field 12 formed on it The half-protection-from-light field 12 consists of a half-protection-from-light 
layer 22 which consists of chromium, and the half-protection-from-light layer 22 and the light transmission matter layer 26 (the so- 
called shifter) which was formed between substrates 20 and which oonsists, for example of SOG. The phase contrast of the light 
which passed through the light transmission field 10, and the light which passed through the half-proteclion-from-light field 12 is 180 
degrees. Thickness d of the light transmission matter layer 26 is a value with which are satisfied of d=lambda/(2 (n-1)). when the 
refractive index of lambda and a light transmission matter layer is set to n for the wavelength of exposure light The defective field 1 4 
Is the defect of a gestalt in which a part of half-protection-from-light layer 22 and light transmission matter layer 26 were missing. In 
case the half-protection-from-light layer 22 end the light transmission matter layer 26 whioh were formed on the substrate 20 are 
etched and the light transmission field 10 is formed, it is easy to generate such a defective field 14. 

[0062] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (C) of drawing 
5 by the same approach as an example -1 — a cutting plane is shown in (D) of drawing 5 . 

[0063] (Example -2) An example -2 is deformation of an example -1, The structure of the halftone method phase shift mask in an 
example -2 and the gestalt of a defective field are the same as an example -1. The point that an example -2 is different from an 
example -1 is in the correction approach of a defeotive field. That is, it covers with the 1st protection-from-light objeot whioh has the 
amplitude transmittance whioh does not expose a resist ingredient for a correction field. Moreover, it covers with the 2nd protection- 
from-light object which has a different amplitude transmittance from the amplitude transmittance with which the 1st protection-from- 
light object has a part of light transmission field contiguous to a correction field, 
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[0064] A part is covered with the 1st protection-from- light object 32 with typical drawing 6 which has a top view and the amplitude 
transmrttance which does not expose a resist ingredient for the correction field 16 as a part is shown in a cutting piano in the contact 
hole pattern (refer to drawing 1 ) which has the defective field 14 shown in the example -1, and the 3ame defective field, moreover, a 
part of light transmission field contiguous to a correction field — it covers with the 2nd protection-from- light object 34 which has a 
different amplitude transmrttance from the amplitude transmrttance with which the 1st protection-from-light object has 10A. The 1 st 
protection-from-light object 32 consisted of carbon, and made the amplitude transmrttance about 0%. Moreover, the 2nd protection- 
frorrHight object 34 also consisted of carbon, and made the amplitude transmrttance about 20%. The amplitude transmrttance is 
changed by changing the thickness of the 1st proteotion-from- light object 32 and the 2nd protect! on -from-light object 34. 
[0065] The optical intensity distribution shown in drawing 7 were acquired by controlling precisely the location which should form the 
1st and 2nd protection-from-light objects 32 and 34. width of face, thickness, etc. In this case, contact hole pattern width of face was 
set to 0.301 micrometers, and was well in agreement to desired contact hole pattern width of face (0.3 micrometers). Moreover, the 
difference of the core of the peak of this optical intensity-distribution curve and the core of the peak of the optical intensity- 
distribution curve obtained from a halftone method phase shift mask without the defective field 14 was also set to less than 0.01 
micrometers. 

[0066] Correction of the defeotive field 1 4 in an example -2 can be made by the following approaches. The gestalt of the structure of 
a halftone method phase shift mask and a defective field, and magnitude is the same as that of drawing 1 . Magnitude of the 
correction Field 16 was made into 1.B5micrometerxl.85micrometer magnitude. The magnitude of the defective field 14 is 
1.0 micro meterx 1.0 micrometer, and the correction field 16 is larger than the defective field 14. including the defective field 14. The 
correction field 16 is located in the half-protection-from-light field 12. 

[0067] Thus, the 1st protection-from-light object 32 whioh consist© of carbon with a thickness of 300nm was formed by scanning the 
acceleration voltage of 20kV\ and Ga+ focused ion beam of ion current 120pA for 2 minutes to the selected correction field 16 in the 
pyrene gas ambient atmosphere controlled by 1,3x10 - 4 or less Pa of pressures. 

[0068] furthermore, a part of light transmission field contiguous to the correction field 16 — the 2nd protection-from-light object 34 
which consists of carbon with a thickness of I50nm which has about 20% of amplitude transmrttance was formed by scanning Ga+ 
focused ion beam also to 10A. a part of light transmission field — 10A — the light transmission field 10 — only 0,7 micrometers has 
extended toward the center section of the light transmission field from XY one side. In this way, halftone method phase shift mask IB 
by whioh the defeotive field 14 was corrected can be obtained, in addition, a part of light transmission field contiguous to the selection 
approach of the correction field 16. and the correction field 16 — an example -3 specifically explains the decision approaches, Such 
as magnitude of 10A, 

[0069] although the 1st protection-from-light object 32 is formed also on [ some ] the half-proteotion-from-light field 12 without 
defects other than defective field 14 in order to obtain correction tolerance — a part of light transmission field — by controlling the 
2nd amplitude transmrttance. width efface, etc. of the protection-from-light object 34 which cover 10A. optical intensity distribution 
approach a desired imprint pattern configuration, and desired contact hole pattern width of face is obtained. 

[0070] (Deformation of an example -2) some typical halftone method phase shift masks which have structure which is different from 
the structure shown in drawing 6 in drawing 8 — a cutting plane is shown. In addition, these cutting planes are cutting planes in 
alignment with line C~C of (A) of drawing 6 . As compared with the balf-proteotion-from- light field where the defective field 1 4 shown 
with the broken line does not have a defect a phase differs from an amplitude transmittance. 

[0071] The halftone method phase shift mask shown in (A) of drawing 8 has the same structure as the halftone method phase shift 
mask explained by (A) of drawing 5 . and the defective field 14. some typical halftone method phase shift masks which corrected the 
halftone method phase shift mask shown in (A) of drawing 8 by the same approach as an example -2 — a cutting plane is shown in (B) 
of drawing 8 . 

[0072] The halftone method phase shift mask shown in (C) of drawing 8 has the same structure as the halftone method phase shift 
mask explained by (C) of drawing 5 . and the defective field 14. some typical halftone method phase shift masks which corrected the 
halftone method phase shift mask shown in (C) of drawing 8 by the same approach as an example -2 — a cutting piano is shown in 
(D) of drawing 8 . 

[0073] (Example -3) An example -3 is related with the correction approach of the halftone method phase shift mask concerning the 
2nd mode of this invention, a part of light transmission field which aojoins the selection approach of a correotion field, and the 
correction field 16 in the example -3 — an example of the selection approach of 10A is explained. The structure of the halftone 
method phase shift mask in an example -3 and the gestart of a defective field, a configuration, and magnitude are the same as that of 
an example -1. In addition, the pattern of the light transmission field 10 is explained as a line pattern. 

[0074] The halftone method phase shift mask 1 which has the defective field 14 shown in drawing 9 by Ga+ focused ion beam of 
120pA(s) accelerated by 20kV is scanned. While measuring the secondary ion of Cr generated by this, or two-dimensional distribution 
of secondary ionic strength and memorizing this in the memory of a scanner, it displays on displays, such as a character display (it 
omits Following CRT), as a two-*dimensional image. 

[0075] Next, the suitable field ABCD which includes the defective field 14 as shown in (A) of drawin g 9 is specified, referring to this 
display. A part of this field ABCD is equivalent to the correction field 16. Here, although referred to as AB-CD-2.0micrometer and 
BC=DA=2.5micrometer, of course, it is not limited to this value. 

[0076] 8y detecting the point that secondary ionio strength changes remarkably in each side of ABCD. by the image processing, the 
boundary of the light transmission field 10 and the half-protection-from-light field 12 is detected, and the intersection EF of this 
boundary and the side of Field ABCD is detected further. In (A) of drawing 9 , the example as whioh Intersection E was deteoted on 
the side BC and Intersection F was deteoted on the side AD is shown. 

[0077] Next, the imprint pattern configuration to the resist ingredient obtained with the corrected halftone method phase shift mask 
So that abbreviation coincidence may be carried out with the imprint pattern configuration to the resist ingredient obtained with a 
halftone method phase shift mask in case there is no defective field a part of light transmission field contiguous to the correction field 
16 of the light transmission field 10 which should be made to extend toward the center section of the light transmission field from XY 
one side — it asks for the amplitude transmrttance of a protection-from-light object the die length (EG and FH) of 10A. and if needed, 
for that purpose, a part of light transmission field which actioins the correction fields 16, such as the die length of EG and FH. by 
simulation or count based on the die length of AF, AB, BE, and EF from the data based on the optical intensity distribution beforehand 
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searched for by simulation or count, experiment, etc. — it asks for the amplitude transmittance of a protection^from-light Object the 
location of 10A, a configuration, and if needed, EG=FH=0.2micrometer was obtained in the example -3 (refer to (8) of drawing 9 ). 
[0078] The area of these fields generally formed [ in / a part / formation of 10A ] rather than the scanning zone of a focused Ion 
beam of the correction field 16 by the focused ion beam and a light transmission field becomes large. So, rt computes with the data 
beforehand asked for the scan field IJKL of the focused ion beam for forming Field ABGH (refer to (B) of drawing 9 ) by simulation or 
count, or experiment 

[0079] in this way, a pert of light transmission field contiguous to the correction field 16 — the location of 10A, and a configuration — 
the amplitude transmittance of a protection-from- light object is ohosen further if needed. And it covers with the protection-from- 
light object 30 which has the amplitude transmittance of the light transmission field contiguous to the correction field 1 6 and the 
correction field 16 which does not expose a resist ingredient for 10A in part by the came approach as an example -1, 
[0080] or a part of light transmission field which adjoins the correction fields 16, such as the die length of EG and FH, by simulation or 
count again based on the die length of AF. AB. BE, and EF from the data based on the optical intensity distribution beforehand 
searched for by simulation or count experiment etc. « — it asks for the amplitude transmittance of the 2nd protection-from-light 
object 34 the location of 10A, a configuration, and if needed, and a part of light transmission field which covers the correction field 16 
with the 1st proteotion-frorrHight object 32 f and afloins the correction field 16 by the same approach as an example -2 — 10A is 
covered with the 2nd protection-from-light object 34. 

[0081] Consequently, in the halftone method phase shift mask after correction, the good imprint pattern which suppressed fluctuation 
of the imprint pattern line breadth to a resist ingredient to 5% or less to desired line breadth was able to be obtained. 
[0082] In addition, although the secondary ion of Cr was used for observation of the defeotive field 14, and correction, an image data 
acquisition means is not limited to this, and rf image data can acquire, it may use elements other than Cr, the secondary ion of a 
molecule, or a secondary electron. 

[0083] Moreover, although explained taking the casa of the correction to the defective field 14 generated on the isolated line in the 
example -3, it is not limited to an isolated line and an example -3 can be applied to all various kinds of device patterns very easily. 
Moreover, the defective field 14 does not necessarily need to oojoin a pattern and may be near the pattern. Furthermore, versatility is 
[ that what is necessary is just to set up Field ABCD depending on the magnitude or the configuration of the defective field 1 4 ] very 
targe. Moreover, an optical microscope and a scanning electron microscope may be used as a means to acquire the two-dimensional 
image configuration of a halftone method phase shift mask. 

[0084] the 2nd voice of this invention explained in the example -3 — the correction approach of the halftone method phase shift 
mask applied like is applicable not only to an example -1 and the example -2 but the example -4 explained below - an example -6. 
[0085] (Example -4) An example -4 is deformation of an example -1. The point that an example -4 differs from an example -1 is in the 
point that the gestalt of the defect of the defective field 14 is different That is* amplitude transmrttances differ as compared with the 
half-protection-from-light field where this defective field 14 does not have a defect The correction approach of the defective field 14 
is the same as that of an example -1. Hereafter, with reference to drawing 10 - drawing 13 , the defective field 14 is mainly explained, 
[0086] The light transmission field 10 of the square which is a contact hole pattern at the haOftone method phase shift mask 1 as a 
top view is shown in part typical to (A) of drawing 10 . and the half-protection-from-light field 1 2 are formed. In addition, the slash 
was given to the half-protection-from-light field 12, Moreover, it adjoins the 1 side XY of the square light transmission field 10, and 
the defective field 14 exists, some typical halftone method phase shift masks in alignment with line B-B of drawing 10 — a cutting 
plane is shown in (B) of drawing 10 . The substrate with which 20 consist of a quartz, and 22 are half-protection-from-light layers 
which consist of the chromium which constitutes the half-protection-from-light field 12 among drawing. The light transmission field 10 
is the crevice of depth d formed in the substrate by etching a substrate 20, 

[0087] Magnitude of the square light transmission field 10 was set to 1.85 micro meterxl. 85m icrometer on 5 time reticle. Moreover, the 
amplitude transmittance of the half-protection-from-light field 12 was made into about 40%. and phase contrast of the light which 
passed through the light transmission field 10, and the light which passed through the half-protection-from-light field 12 was made 
into 180 degrees. 

[0088] Magnitude of the defective field 14 was set to 1.85micrometerx1.85micrometer on 5 time reticle. Moreover, phase contrast of 
the light which passed the amplitude transmittance of the defective field 14 through the defective field 14 100%, and the light which 
passed through the light transmission field 10 was made into 180 degrees. In an example -4, the defeotive field 14 shown in (B) of 
oVa^rt&JO with the broken line is the defect of a gestalt in which a part of half-protection-from-Hght layer 22 was missing, and 
ampFitude transmrttances differ as compared with a half-protection-from-light field without a defect In case the harf-protection- 
from-light field 12 and a substrate 20 are etched and the light transmission field 10 is formed, it is easy to generate such a defective 
field 14. 

[0089] When the wavelength of 248nm and NA carried out 0.45 and the partlalness coherency carried out cutback exposure with the 
aligner of 0.3 one fifth using the halftone method phase shift mask which has such a defective field 14, the optical intensity 
distribution of the light which penetrated the halftone method phase shift mask 1 turned into optical intensity distribution shown on 
the resist ingredient formed in the wafer at drawjng_12 . Two peaks, the peak P1 by the light which penetrates the light transmission 
field 10. and the peak P2 by the light which passed through the defective field 14, were accepted in optical intensity distribution. 
[0090] When the width of face of an optical intensity-distribution curve in case optical reinforcement is 0.3 was specified as contact 
hole pattern width of face, the contact hole pattern width of face obtained from the halftone method phase shift mask with which the 
defective field 14 exists was decreasing by 0.03 micrometers as compared with contact hole pattern width efface of 0.3 micrometers 
obtained from the halftone method phase shift mask whioh is 0.27 micrometers and does not have the defeotive field 14. Moreover. 
0.03 micrometers of oores of the peak P1 of the optical intensity-distribution curve obtained from the halftone method phase shift 
mask 1 with which the defective field 14 exists had shifted from the core of the peak of the optical intensity-distribution curve 
obtained from a halftone method phase shift mask without the defective field 14, Furthermore, it originated in the peak P2 and the 
unnecessary pattern was formed in the resist ingredient formed in the wafer. 

[0091] Halftone method phase shift mask 1 A after correction is shown in drawing 1 1 . a part of typical drawing 1 1 of (A) — a top view 
and a part of typical drawing 1.1, of (B) — as shown in a cutting plane, the larger correction field 16 (the slash was attached in drawing 
V[ ) than a defective field is covered with the protection-from-light object 30 which has the amplitude transmittance which does not 
expose a resist ingredient including the defective field 14. furthermore, a part of light transmission field contiguous to the correction 
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field 16 — 10A is covered with the same protection-from-light object 30. The protection-from-light object 30 consists of carbon, and 
an amplitude transmittance is about 0%. In addition. (B) of drawing 11 is a cutting plane in alignment with line B-B of (A) of drawing 
11. . moreover a part of correction field 16 and light transmission field ~ the magnitude of 10A presupposed that it is the same as 
that of an example -1. 

[0092] By forming suoh a proteotion-fromHight object 30, the same optical intensity distribution were acquired with (B) of drawing 3 
having shown. In this case, contact hoi© pattern width of face was set to 0.301 micrometers, and was well in agreement to desired 
contact hole pattern width efface (0.3 micrometers). Moreover, the difference of the core of the peak of this optical intensity- 
distribution curve and the core of the peak of the optical intensity-distribution curve obtained from a halftone method phase shift 
mask without the defeotive field 14 was also set to less than 0.01 micrometers. Moreover, existence of an unnecessary peak was not 
accepted. 

[0093] The correction process in an example -4 is the same as the process of an example -1, and is skipped for details. 
[0094] When the pattern configuration formed in the halftone method phase shift mask was imprinted into the resist ingredient formed 
in the wafer using the halftone method phase shift mask of an example -4 actually corrected m this way and contact hole pattern 
width of face was measured using electron beam dimension length measurement equipment it was checked that desired contact hole 
pattern width efface is obtained. Moreover, it was checked that contact hole pattern width efface is also in agreement with the 
contact hole pattern width of face obtained from optical intensity distribution. 

[0095] (Deformation of an example -4 [the 1]) The defective field 14 explained in the example -4 is also correctable by the correction 
approach explained in the example -2. 

[0096] the contact hole pattern (refer to drawing. 10 ) which has the defective field shown in the example -4, and the same defective 
field — receiving — a part of typical drawing 1 3 — a top view and a part — as shown in a cutting plane, it covers with the 1st 
protection-from-light object 32 which has the amplitude transmittance which does not expose a resist ingredient for the correction 
field 16. moreover, a part of light transmission field contiguous to a correction field — it covers with the 2nd protection-from-light 
object 34 which has a different amplitude transmittance from the amplitude transmittance with which the 1st protection-from-light 
object has 10A. Like the example -2. the 1st proteotiorHronHight object 32 consisted of carbon, and made the amplitude 
transmittance about 0%. Moreover, the 2nd protection-from-light object 34 also consisted of carbon, and made the amplitude 
transmittance about 20%. The amplitude transmittance is changed by setting thickness of the 1st protection-from-light object 32 and 
the 2nd protection-from-light object 34 to 300nm and 1 50nm. respectively. 

[0097] Correction of the defective field 14 can be made like an example -2. and detailed explanation is omitted. In addition, magnitude 
of the correction field 16 was made into 2.0microrneterx2.0micro meter magnitude, moreover, a part of light transmission field — 0.7 
micrometers 10A has extended toward the center section of the light transmission field from one side of the light transmission field 
10. In this way. halftone method phase shift mask IB by whioh the defective field 14 was oorreoted can be obtained. 
[0098] Although the 1st protectionHrom-light object 32 is formed also on [ some ] the harf-protection-from-light field 12 without 
defects other than defeotive field 14 in order to obtain correction tolerance, by controlling the 2nd amplitude transmrttanco, width of 
face. etc. of the protection-from-light object 34 of the light transmission field 10 which oover 10A in part, optical intensity distribution 
approach a desired imprint pattern configuration, and desired oontaot hole pattern width of face is obtained. 
[0099] (Deformation of an example -4 [that 2]) Deformation of this example -4 has different structure from the halftone method 
phase shift mask of an example -4. deformation of this example -4 — a part typical to drawing 14 and drawing 15 — a cutting plane 
shows. In addition, these cutting planes are cutting planes in alignment with line B-B of (A) of drawing 1 1 . Amplitude transmittances 
differ as compared with the hsrFproteotion-from-light field where the defective field 14 does not have a defect 
[0100] The halftone method phase shift mask shown in draw i ng 14 consists of the substrate 20 whioh consists of a quartz, and the 
harf-protection-from-light field 12 formed on it like the hafftone method phase shift mask shown in (A) of drawing 5 . The half- 
protect ion— from— H ght field 12 consists of a harf-protection-from-light layer 22 which consists of chromium, and a light transmission 
matter layer 26 (the so-called shifter) which was formed on it and which consists, for example of SOG. The phase contrast of the light 
which passed through the light transmission field 10* and the light which passed through the half-proteotion-from-light field 12 is 180 
degrees. The defective field 14 shown in (A) of drawing 14 is the defect of e gestart in which a part of half-protection-from-light layer 
22 was missing. In case the half-protection-from-light layer 22 and the light transmission matter layer 26 which were formed on the 
substrate 20 are etched and the light transmission field 10 is formed, it is easy to generate such a defective field 14. 
[01 01] some typical halftone method phase shift masks whioh corrected the halftone method phase shift mask shown in (A) of drawing 
14 by the same approach as an example -1 — a cutting plane is shown in (B) of drawing 14 . moreover, some typical halftone method 
phase shift masks corrected by the same approach as an example -2 — a cutting plane is shown in (C) of drawing 14 . 
[0102] The halftone method phase shift mask shown in drawing 1 S consists of the substrate 20 which consists of a quartz, end the 
harf-protection-from-light field 12 formed on it. The half-protection-from-light field 12 con3ist3 of a half-protection-from-light layer 
22 which consists of chromium, and the harf-protection-from-light layer 22 and the light transmission matter layer 26 (the so-called 
shifter) which was formed between substrates 20 and which consists, for example of SOG. The phase contrast of the light which 
passed through the light transmission field 10. and the light which passed through the harf-protection-from-light field 12 is 180 
degrees. The defective field 14 is the defect of a gestart in which a part of harf-protection-from-light layer 22 was missing. In case 
the half-protection-from-light layer 22 and the light transmission matter layer 26 whioh were formed on the substrate 20 are etched 
and the light transmission field 10 is formed, it is easy to generate such a defective field 14. 

[0103] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (A) of drawing 

15> by the seme approach as an example -1 — a cutting plane is shown in (B) of drawing 15 . moreover, some typioal halftone method 

phase shift masks corrected by the same approach as an example -2 — a cutting plane is shown in (C) of drawing 15 . 

[0104] (Example -5) An example -5 is deformation of an example -4, The point that an example -5 differs from an example -4 is in the 

point that the gestalt of the defect of the defective field 14 is different. Specifically, the thickness of the harf-protectionHrom-light 

layer 22 in the defeotive field 14 is thick compared with other parts. The correction approach of the defective field 14 is the same as 

that of an example -1. Hereafter, with reference to drawing 16 - drawing 1 8 , the defective field 14 is mainly explained. 

[0105] The light transmission field 10 of the square which is a contact hole pattern at the halftone method phase shift mask 1 as a 

top view is shown in part typical to (A) of drawing 16 , and the harf-protection-from-light field 12 are formed. In addrtion. the slash 

was given to the harfrproteotion-from-light field 12. Moreover, rt adjoins the 1 side XY of the square light transmission field 10, and 
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the defective field 14 exists, some typical halftone method phase shift masks in alignment with line B-B and OC of drawing 16 — a 
cutting plane is shown in (B) of drawing 16 . and (C), The substrate with which 20 consist of a quartz, and 22 are half-protection- 
from-light layers which consist of the chromium which constitutes the ha)f-proteotion-from-light field 12 among drawing. The light 
transmission field 10 is the crevice of depth d formed in the substrate. 

[0106] Magnitude of the square light transmission field 10 was set to 1.85micrometerx1.85micrometer on 5 time reticle. Moreover, the 
amplitude transmittance of the hatf-protection-fromHight field 12 was made into about 405S. and phase contrast of the light which 
passed through the light transmission field 10, and the light which passed through the hatf-proteotion-frofTHight field 12 was made 
into 160 degrees. 

[0107] Magnitude of the defective field 14 was set to 1.0micrometent1 t 0micro meter on 5 time reticle. Moreover, phase contrast of the 
light which passed the amplitude transmittance of the defective field 14 through the defective field 14 about 0%, and the light which 
passed through the light transmission field 10 was made into 180 degrees. In an example -5. the defective field 14 shown in (C) of 
drawing 16 with the broken line is the defect of a thick gestaft compared with the part of others [ layer / 22 / half-protection-from- 
light ], and amplitude trans mittances differ as compared with a ha If-protection-from- light field without a defect. It is easy to generate 
such a defective field 14 by dispersion, such as membrane formation conditions at the time of membrane formation of the half" 
protection-from-light layer 22, 

[0108] When the wavelength of 248nm and NA carried out 0.45 and the partialness coherency carried out cutback exposure with the 
aligner of 0.3 one fifth using the halftone method phase shift mask which has such a defective field 1 4, the optical intensity 
distribution of the light whioh penetrated the halftone method phase shift mask turned into optical intensity distribution shown on the 
resist ingredient formed in the wafer at drawing 18 . 

[0109] When the width of face of an optical intensity-distribution curve in case Optical reinforcement is 0.3 was specified as contact 
hole pattern width of face, the contact hole pattern width of face obtained from the halftone method phase shift mask 1 with which 
the defective field 14 exists was increasing 0.04 micrometers as compared with contact hole pattern width of face of 0.3 micrometers 
obtained from the halftone method phase shift mask which is 0.34 micrometers and does not have the defective field 14. Moreover 
0.02 micrometers of cores of the peak of the optical intensity-distribution curve obtained from the halftone method phase shift mask 
with which the defective field 14 exists had shifted from the core of the peak of the optical intensity-distribution curve obtained from 
a halftone method phase shift mask without the defective field 14. 

[01 10] Halftone method phase shift mask 1A after correction is shown in drawing 1 7 . a part of typical drawing 1 7 of (A) — a part of 
(B) of a top view and drawing 1 7 . and typical (C) — as shown in a cutting plane, the larger correction field 16 (the slash was attached 
in drawing 1 7 ) than a defective field is covered with the protection-from-light object 30 which has the amplitude transmittance which 
does not expose a resist ingredient, including the defective field 14. furthermore, a part of light transmission field oontiguous to the 
correction field 16 — 10A is covered with the same proteotion-fromHight objeot 30. The protection-from-light objeot 30 oonsists of 
carbon, and an amplitude transmittance is about 0%. In addition, (B) of drawing 17 and (C) are the cutting planes in alignment with line 
B-B and C-C of (A) of drawing 1 7 . in addition, a part of correction field 16 and light transmission field — the magnitude of 10A 
presupposed that it is the same as that of an example -1. 

[0111] By forming such a protect ion-from-light object 30, the same optical intensity distribution were acquired with (6) of drawing 3 
having shown. In this case, contact hole pattern width of face was set to 0.301 micrometers, and was well in agreement to desired 
contact hole pattern width of face (0.3 micrometers). Moreover, the difference of the core of the peak of this optical intensity- 
distribution curve and the core of the peak of the optical intensity-distribution curve obtained from a halftone method phase shift 
mask without the defective field 14 was al$o sat to less than 0,01 micrometers. 

[01 12] The correction process in an example -5 is the same as the process of an example -1, and is skipped for details. 

[01 13] (Deformation of an example -5 [the 1]) The defective field 14 explained in the example -5 is also correctable by the correction 

approach explained in the example -2. 

[01 14] the contact hole pattern (refer to drawing 1 6 ) which has the defective field shown in the example -5. and the same defective 
field — receiving — a part of typical drawing 19 — a top view and a part — as shown in a cutting plane, it covers with the 1 st 
protection-from-light object 32 whioh has the amplitude transmittanoe whioh does not expose a resist ingredient for the correction 
field 16. moreover, a part of light transmission field contiguous to a correction field — it covers with the 2nd protection-from-light 
object 34 which has a different amplitude transmittance from the amplitude transmittance with whioh the 1st protection-from- light 
object has 10A. Like the example -2, the 1st protection-from-light object 32 consisted of carbon, and made the amplitude 
transmittance about 0%. Moreover, the 2nd protection-from-light object 34 also consisted of carbon, and made the amplitude 
transmittanoe about ZQ%* The amplitude transmittance is changed by setting thickness of the 1st protection-from-light object 32 and 
the 2nd protection-from-light object 34 to 300nm and 150nm. respectively. 

[01 15] Correction of the defective field 14 can be made like an example -2 f and detailed explanation is omitted. In addition, magnitude 
of the correction field 16 was made into 2.0micrometerx2.0miorometer magnitude, moreover, a part of light transmission field — 0.7 
micrometers 10A has extended toward the center section of the light transmission field from one side of the light transmission field 
10, In this way, halftone method phase shift mask 1B by which the defective field 14 was oorrected can be obtained. 
[01 16] although the 1st protection-from-light object 32 is formed also on [ some ] the half-protection-from-light field 12 without 
defects other than defective field 14 in order to obtain correction tolerance — a part of light transmission field — by controlling the 
2nd amplitude transmrttance, width of face. etc. of the protection-from-light object 34 which cover 10A, optical intensity distribution 
approach a desired imprint pattern configuration, and desired contact hole pattern width of face is obtained, 

[0117] Although the thickness of the ha if^protoction-from- light layer 22 in the defective field 14 gave the thiok example oompared 
with other parts and an example ^5 or its deformation was explained, the thickness of the half-proteotion-from-light layer 22 in the 
defective field 14 can correct by the completely same approach as an example -5 or its deformation, also when thin compared with 
other parts. 

[0118] (Deformation of an example -5 [that 2]) Deformation of this example -5 has different structure from the halftone method 
phase shift mask of an example -5. deformation of this example -5 — a part typical to drawing 20 and drawing 21 — a cutting plane 
shows. In addition, these cutting planes are cutting planes in alignment with line C-C of (A) of drawing 16 . Amplitude transmittances 
differ as compared with the half- protection-from-light field where the defective field 14 shown with the broken line does not have a 
defect 
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[01 19] The halftone method phase shift mask shown in drawing 20 consists of the substrate 20 which consists of a quartz, and the 
rialf-proteotion-fromHight field 12 formed on it The half-protection-from-light field 12 consists of a ha If-proteotionHrom- light layer 
22 which consists of chromium, and a light transmission matter layer 20 (the so-called shifter) which was formed on it and which 
consists, for example of SOG. The phase contrast of the light which passed through the light transmission field 10, and the light which 
passed through the half-protection-from-light field 12 is 180 degrees. The defective field 14 shown in (A) of drawing 20 with the 
broken line is the defect of a gestalt in which a part of half-protection-from-light layer 22 is thick, and amplitude transmittartoes 
differ. In case the half-protection-from-light layer 22 is formed on a substrate 20, it is easy to generate such a defective field 14. 
[0120] soma typioal halftone method phase shift masks which oorreoted the halftone method phase shift mask shown in (A) of drawing 

20 by the same approach as an example -1 — a cutting plane is shown in (B) of drawing 20 . moreover, some typical halftone method 
phase shift masks corrected by the same approach as an example -2 — a cutting plane is shown in (C) of 28. • 

[0121] The halftone method phase shift mask shown in drawing 21 consists of the substrate 20 which consists of a quartz, and the 
half-protection-from-light field 12 formed on it. The half-protection-from-light field 12 consists of a half-protection-from-light layer 
22 which consists of chromium, and the half-protection-from-light layer 22 and the light transmission matter layer 26 (the so-called 
shifter) which was formed between substrates 20 and which consists, for example of SOG. The phase contrast of the light which 
passed through the light transmission field 10. and the light whioh passed through the half-proteotion-from-light field 12 is 180 
degrees. A part of half-protection-from-light layer 22 is the defect of a gestaft in which the defective field 14 shown in (A) of drawing 

21 with the broken line is also thick, and amplitude transmittances differ. In case the half-protection-from-light layer 22 is formed on 
a substrate 20. it is easy to generate such a defective field 14. 

[0122] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (A) of drawing 

21 by the same approach as an example -1 — a cutting plane is shown in (B) of drawing 21 . moreover, some typical halftone method 
phase shift masks corrected by the same approach as an example -2 — a cutting plane is shown in (C) of drawing 21 . 

[0123] (Example -6) The defect (defect of the half-protection-from-light layer 22 whioh constitutes the half-protection-from-light 
field 12 at least) and gestalt in the halftone method phase shift mask which explained the defect in the halftone method phase shift 
mask in an example H5 in the example -1, the example -2, the example -4, and the example -5 differ from each other. 
[01 24] The half-protection-from-light field 1 2 in the halftone method phase shift mask of an example -6 consists of the half- 
protection-from-light layer 22 formed the light transmission matter layer 26 which consisted of the light transmission matter layer 26 
formed the half-protection-from-light layer 22 formed on the substrate 20. and on it. or was formed on the substrate 20. and on it. 
and the gestalt of a defect — a part of light transmission matter layer 26 — it is a difference of the thickness of laok or the light 
transmission matter layer 26. That is, the phases of light differ as compared with the half-protection-from-light field where the 
defeotive field 14 does not have a defect 

[0125] drawing 22 — some typical halftone method phase shift masks of an example -6 — a cutting plane is shown. In addition, (B) of 
drawing 22 and the cutting plane of (C) are cutting planes in alignment with line B-B and C-C of (A) of drawing 22 . Phases differ as 
compared with the ha^protection-from-light field where the defective field 14 shown with the broken line does not have a defect. 
[0126] The halftone method phase shift mask shown in drawing,22 consists of the substrate 20 which consists of a quartz, and the 
half-protection-from-light field 12 formed on it The half-protection-from-light field 12 consists of a half-protection-from-light layer 

22 which consists of chromium, and a light transmission matter layer 26 (the so-called shifter) which was formed on it and which 
consists, for example of SOG. The phase contrast of the light which passed through the light transmission field 10 t and the light which 
passed through the half-protection-from-light field 12 is 180 degrees. Thickness d of the light transmission matter layer 26 is a value 
with which are satisfied of d=lambda/(2 (n-1)). when the refractive index of lambda and a light transmission matter layer is set to n for 
the wavelength of exposure light 

[01 27] The defective field 14 shown in (C) of drawing 22 with the broken line is the defect of a gestalt in which a part of light 
transmission matter layer 26 was missing. In case the half-protection-from-light layer 22 and the light transmission matter layer 28 
which were formed on the substrate 20 are etched and the light transmission field 10 is formed it is easy to generate such a 
defective field 14. 

[0128] Magnitude of the square light transmission field 10 was set to 1 t 85micrometerx1.85micrometer on 5 time reticle. Moreover, the 
amplitude transmittance of the half-protection-from-light field 1 2 was made into about 40%. and phase contrast of the light which 
passed through the light transmission field 10. and the light which passed through the half-protection-from-light field 12 was made 
into 180 degrees, 

[0129] Magnitude of the defective field 14 was set to I.Omicrometerxl.Omicrometer on 5 time reticle, Moreover, phase contrast of the 
light which passed the amplitude transmittance of the defective field 14 through the defective field 14 about 40%, and the light which 
passed through the light transmission field 10 was made into 0 degree, 

[0130] When the wavelength of 248nm and NA carried out 0.45 and the partialness coherency carried out cutback exposure with the 
aligner of 0.3 one fifth using the halftone method phase shift mask 1 which has such a defective field 14. the optical intensity 
distribution of the light which penetrated the halftone method phase shift mask 1 turned into optical intensity distribution shown on 
the resist ingredient formed in the wafer at (A) of drawjngj?7 . 

[0131] When the width of face of an optical intensity-distribution curve in case optical reinforcement is 0.3 was specified as contact 
hole pattern width of face, the contact hole pattern width of face obtained from the halftone method phase shift mask with which the 
defective field 14 exists was increasing 0.06 micrometers as compared with oontaot hole pattern width of face of 0.3 micrometers 
obtained from the halftone method phase shift mask whioh is 0.36 micrometers and does not have the defective field 14. Moreover, 
0.03 micrometers of cores of the peak of the optical intensity-distribution curve obtained from the halftone method phase shift mask 
with which the defective field 14 exists had shifted from the core of the peak of the optical intensity-distribution curve obtained from 
the halftone method phase shift mask without the defective field 14. 

[0132] Halftone method phase shift mask 1A after the correction by the same correction approach as an example -1 is shown in 
drawing 23 . a part of typioal drawing 23 of (A) — a part of (B) of a top view and drawing 2 , and typical (C) — as shown in a cutting 
plana, the larger correction field 16 (the stash was attached in drawing 23 ) than a defective field is covered with the protection-from- 
light object 30 which has the amplitude transmittance which does not expose a resist ingredient, including the defective field 14, 
furthermore, a part of light transmission field contiguous to the correction field 16 — 10A is covered with the same proteotion-from- 
light object 30. The protection^from-light object 30 consists of carbon, and an amplitude transmittance is about 0%. In addition. (B) of 
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drawing 23 and (C) are the cutting planes in alignment with line B-B and C^C of (A) of drawing 23 . in addition, a part of correction 
field 16 and light transmission field — the magnitude of 10A presupposed that it is the same as that of an example -1. 
[0133] By forming such a protection-from-light object 30, the same optical intensity distribution were acquired, and in this case, 
contact hole pattern width of face was set to 0.301 micrometers, and was well in agreement with having been shown in (B) of drawing 
3 to desired oontaot hole pattern width of faoe (0.3 micrometers). Moreover, the difference of the core of the peak of this optical 
intensity-distribution curve and the core of the peak of the optical intensity-distribution curve obtained from a halftone method phase 
shift mask without the defective field 1 4 was also set to less than 0.01 micrometers. 

[0134) Correction of the defective field 14 in this example -6 can be made to be the same as that of an example -1 t and detailed 
explanation is omitted, 

[0135] (Deformation of an example -6 [the 1]) The defective field 14 shown in d rawing 22 is correctable by the seme approach as an 
example -2. some typical halftone method phase shift masks corrected by the same approach as such an example -2 — a cutting 
plane is shown in (A) of drawing 24 , 

[0136] (Deformation of an example -6 [the 2]) some typical halftone method phase shift masks corrected to (B) of drawing 24 . and 
(C) according to another deformation of an example -6 — a cutting plane is shown. (B) of drawing 24 and the cutting plane of (C) are 
cutting planes in alignment with line C-C of (A) of drawing 22 . Phases differ as compared with the half-protection-from-light field 
where the defective field 1 4 does not have a defeot. Speoifioalty. the thiokness of the light transmission matter layer 28 differs from 
other parts. In oase the light transmission matter layer 26 is formed, it is easy to generate auch a defective field 14. 
[0137] The cutting plane of (B) of drawing 24 is the example which corrected the defective field 14 based on the correction approach 
of an example -1. and the cutting plane of (C) of drawing 24 is the example which corrected the defective field 14 based on the 
correction approach of an example -2. 

[0138] Magnitude of the square light transmission field 10 was set to 1.85micrometerx1.85micrometer on 5 time reticle. Moreover, the 
amplitude transmittance of the half^proteotiorr-from-light field 12 was made into about 40%. and phase contrast of the light which 
passed through the light transmission field 10, and the light which passed through the half-protection-from-light field 12 was made 
into 180 degrees. 

[0139] Magnitude of the defective field 14 was set to I.Omicrometerxl.Omicrometer on 5 time reticle. Moreover, phase contrast of the 
light which passed the amplitude transmittance of the defective field 14 through the defective field 14 about 40ft. and the light which 
passed through the light transmission field 10 was made into 90 degress, 

[0140] When the wavelength of 248nm and NA carried out 0.45 and the partial ness coherency carried out cutback exposure with the 
aligner of 0.3 one fifth using the halftone method phase shift mask 1 which has such a defective field 14, the optical intensity 
distribution of the light which penetrated the halftone method phase shift mask 1 turned into optical intensity distribution shown on 
the resist ingredient formed in the wafer at (B) of drawing 21 . 

[0141] When the width of face of an optical intensity-distribution curve in case optical reinforoement is 0.3 was specified as oontaot 
hole pattern width of face, the contact hole pattern width of face obtained from the halftone method phase shift mask with which the 
defective field 14 exists was increasing 0.04 micrometers as compared with contact hole pattern width of face of 0.3 micrometers 
obtained from the halftone method phase shift mask which is 0.34 micrometers and does not have the defeotive field 14, Moreover. 
0.02 micrometers of cores of the peak of the optical intensity-distribution curve obtained from the halftone method phase shift mask 
with which the defective field 14 exists had shifted from the core of the peak of the optical intensity-distribution curve obtained from 
the halftone method phase shift mask without the defective field 14. 

[0142] When the defective field 14 is corrected based on the correction approach of an example -1 (refer to (B) of drawing 24 ), Or 
when the defective field 14 is corrected based on the correction approach of an example -2 (refer to (C) of drawin g _24 X The same 
optical intensity distribution were acquired, and in this case, contact hole pattern width of face was set to 0.301 micrometers, and was 
well in agreement with having been shown in (B) of drawing 3 to desired contact hole pattern width of face (0.3 micrometers). 
Moreover, the difference of the core of the peak of this optical intensity-distribution curve and the core of the peak of the optical 
intensity-distribution curve obtained from a halftone method phase shift mask without the defective field 1 4 was also set to less than 
0.01 micrometers. 

[0143] Correction of the defective field 14 in this example -6 can be made to be the same as that of an example -1 or an example -2, 
and detailed explanation is omitted. 

[0144] (Deformation of an example -0 [that 3]) Deformation of this example -6 is substantially [ as deformation [that 1] of an example 
-6 ] the same except for deformation [that 1] of an example -6 differing from the structure of a halftone method phase shift mask. 
This halftone method phase shift mask consists of the substrate 20 which consists of a quartz, and the half-protection-from-light 
field 12 formed on it The half^rotection-from-light field 12 consists of a half-protection-from- light layer 22 which consists of 
chromium, and the haH^proteotionHrom-light layer 22 and the light transmission matter layer 26 (the so-called shifter) which was 
formed between substrates 20 and which consists, for example of SOG. The phase contrast of the light which passed through the fight 
transmission field 10, and the light which passed through the half-proteetion-from- light field 12 is 180 degrees. The defective field 14 
is the defect of a gestalt in which a part of light transmission matter layer 26 was missing. In oase the half-protection-from-light layer 
22 and the light transmission matter layer 26 which were formed on the substrate 20 are etched and the light transmission field 10 is 
formed, it is easy to generate such a defeotive field 14. 

[0145] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (A) of drawing 

25 by thQ same approach as an example -1 — a cutting plane is shown in (B) of drawing 25 . moreover, some typical halftone method 
phase shift masks corrected by the same approach as an exempts -2 — a cutting plane is shown in (C) of drawing 25 . 

[0146] (Deformation of an example -6 [that 4]) The halftone method phase shift mask of deformation of this example -6 has the same 
structure as deformation (that 3] of an example -6. The gestalt of the defect in this halftone method phase shift mask is substantially 
[as deformation [that 2] of an example -6 ] the same. 

[0147] some typical halftone method phase shift masks which corrected the halftone method phase shift mask shown in (A) of drawing 

26 by the same approach as an example -1 — a cutting plane is shown in (8) of drawing 26 . moreover, some typical halftone method 
phase shift masks corrected by the same approach as an example -2 — a cutting plane is shown in (C) of drawing 26 . 

[0148] In addition, in a part of example -6 f although explained taking the case of the case where the light transmission matter layer 26 
is thick, when the light transmission matter layer 26 is thin, it can correct similarly. 
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[0149] As mentioned above, although this invention was explained based on the desirable example, this invention is not limited to 
those examples. The conditions and numeric value which were explained in the example are Instantiation, and can be changed suitably. 
The configuration and magnitude of the light transmission field 10 and the defective field 14 are instantiation. 
[0150] a part of light transmission field contiguous to the correction field 16 or the correction field 16 — the magnitude of 10A t the 
amplitude transmrttance of the protection-from-light section, etc. can be suitably changed according to defective area size, a 
configuration, a location and exposure wavelength, exposure conditions, etc. As long as there is no effect in an imprint pattern 
configuration, depending on the case, a part of defective field 1 4 may overflow the correction field 1 6. 

[0151] In each example, although the defective field 14 contiguous to a contact hole pattern was explained, this invention is not 
limited to a contact hole pattern. This invention can be applied to all various kinds of device patterns very easily. Moreover, the 
defective field 14 does not necessarily need to adjoin the light transmission field 10. and it may exist near the light transmission field 
10 so that it may illustrate to drawing 28 or drawing 29 . 

[0152] some typical halftone method phase shift masks 1 which are the same defective gestagen and include the defective field 14 
with drawing 28 having been shown in drawing 1 1 — a top view — (A) of drawing 28 — moreover, a part — a cutting plane is shown in 
®) of drawing 28 . a part of halftone method phase shift mask 1 A corrected by the same approach as an example -1 — a #### Fig. is 
shown in (C) of drawing 28 . 

[0153] some typical halftone method phase shift masks 1 which are the same defective gestaften and include the defective field 14 
w "* n dC^P.SL?.® having been shown in drawing 17 — a top view — (A) of drawing 29 — moreover, a part — a cutting piano is shown in 

(B) of drawing 29 . a part of halftone method phase shift mask 1A corrected by the same approach as an example -1 — a part of 
halftone method phase shift mask 1B which corrected the **** Fig. by the approach same to (C) of drawing 29 as an example -2 — a 
**** Fig. is shown in (D) of drawing 29 . 

[01 54] What is necessary is just to set up suitably the formation field of the protection-from-light object 30 or 1 st, and 2nd 
protection-from-light objects 32 and 34 depending on a location or a configuration of a defective field etc. in this case, a part of light 
transmission field close to the correction field 16 and the correction field 16 — as shown in (C) of drawing 28 , even if it is unified, the 
protection-from-light object 30 or 1st, and 2nd protection-from- light objects 32 and 34 formed on 10A may be separate as shown in 

(C) of drawing 29 , or (D). 

[01 55] As means forming of a protection-from-light object although a laser beam or an electron beam may be used, a proteotion- 
fromHight object can be formed with the sufficient control by using a focused ion beam desirably. Although Ga+ ion beam was used as 
a convergence ion beam in formation of a protection-from-light object, an ion beam is not limited to this, and if it is an ion beam which 
can form a protection-from-light object, it can use any ion beams. Moreover, in ordar to form a protection-from-light object, pyrene 
gas was used as carbon content gas, but it is not limited to pyrene gas, and any gas can be used if it is gas containing carbon. 
[0156] A haff-protection-from-light layer can constitute light from an ingredient whroh can oarry out suitable amount protection from 
light besides chromium. Moreover, it can constitute from an ingredient of the arbitration which has protection-from-light functions by 
which the laminating was carried out on chromium, chrome oxide, and chromium, such as chrome oxide and refractory metals (W. Mo, 
Be. etc.), as a protection-from-light object besides carbon, and the formation approach can be suitably ohosen depending on the 
ingredient to be used. For example, a protection-from-light otyect can consist of CKsX Mo and W which were formed with the laser 
CVD method, or these oxides. The light transmission matter layer 26 is not limited to SOG. either, but should just be transparent 
ingredients, such as polymethylmethacrylate, magnesium fluoride, a titanium dioxide, polyimide resin, a silicon dioxide, indium oxide. 
Si02 and SiN, and various resists. 

[0157] The amplitude transmrttance of the harf-protection-irom-light field 12 is not limited to 40%, and should just be a larger and 
value smaller than 55% than 0%. It is [ that the amplitude transmittance of the 2nd protection-from-light object 34 formed on 10A is 
not limited to 20%. and the light transmission field contiguous to the correction field 16 should just be a larger and value smaller than 
100% than 0% a part ] desirable to choose a larger amplitude transmittance smaller than 50% than OSS. In addition, measurement of an 
amplitude transmrttance was measured using the spectrum photometer U-3200 by Hitachi. Ltd. In addition, the transmitted light 
reinforcement when setting to 1 luminous intensity which penetrated the light transmission field in exposure wavelength is measured, 
and let this be permeability on the strength [ optical ]. An amplitude transmittance becomes the square root of permeability on the 
strength [ optical ]. 

[01 58] In the example-1 grade, the amplitude transmittanoe of the protection-from-light object 30 of the light transmission field 
contiguous to the correction field 16 top and the correction field 16 formed on 10A in part was made the same, moreover, a part of 
light transmission field which adjoins the correction field 16 in example-2 grade — the amplitude transmittance of the 2nd protection- 
from-light object 34 formed on 10A and the 1st protection-from-light object 32 formed on the correction field 16 was changed. 
However, the same effectiveness is acquired even if rt changes suitably the amplitude transmrttance of these protection-from-light 
objects continuously. 
[0159] 

[Effect of the Invention] A defective field can be corrected in this invention, without being strictly dependent on defective area size or 
a configuration. That is, in the usual correction precision, a defective field is correctable with high correction tolerance. Moreover, with 
regards to the gestalt of a defect a defective field is [ that there is nothing ] correctable. And an imprint and degradation of the depth 
of focus can be prevented to the resist ingredient of the defective field by optical exposure. 

[01 60] Moreover, since a part of light transmission field which adjoins or approaches a correction field is covered with a protection- 
from-light object, change from the pattern configuration of a request of the imprint pattern configuration produced when only a 
correction field is covered with a protection-from-light object can be amended. And a desired imprint pattern configuration and 
desired sufficient depth of focus can obtain these [ all ] precisely further by the width of face of a protection-from-light objeot. the 
location or permeability, and controlling precisely. 

[0161] Furthermore, a desired imprint pattern configuration can be efficiently acquired precisely by controlling precisely the location 
and magnitude from whioh it asked for the location and magnitude of a suitable proteotionHrom-light object by an experiment, oount, 
etc. beforehand from the correction field, and the protection-from-light object was acquired. 

[0162] By this invention, a halftone method phase shift mask can be corrected easily and simple, the throughput of halftone method 
phase shift mask production improves, and cost can also be reduced. 
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* NOTICES * 

JPO and ICJPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of a halftone method phase shift mask including tile defective field in an example -1. 
[Drawing 21 It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example -1 was 
corrected. 

[Drawing 3] It is drawing showing the optical intensity distribution of the light which passed the halftone method phase shift mask 
before correction, and the halftone method phase shift mask after the correction in an example -1. 
[5j-Swing»4l ft ' s drawing showing the correction field in an example -1. 

[Drawing 5] the halftone method phase shift mask before correction of the example -1 which has structure other than the structure 
shown in drawing 1 , and after correction is typical — it is a cutting plane a part 

jDSfJUSLC&J^L ft ' s * no mimetic diagram of the halftone method phase shift mask by which the defective field in an example -2 was 
oorreoted. 

[Drawing 7] It is drawing showing the optical intensity distribution of the light which passed the halftone method phase shift mask 
after the correction in an example -2. 

[Drawing 81 the halftone method phase shift mask before oorreotion of the example -2 which has structure other than the structure 
shown in drawing 6 , and after correction is typical — it is a cutting plana a part. 

[Drawinyrjfl It is the mimetic diagram of a halftone method phase shift mask including the defective field in an example -3. 
[Drawing 10) It is the mimetic diagram of a halftone method phase shift mask including the defective field in an example -4. 
[Drawing 11) It is the mimetic diagram of the halftone method phase shift mask by whioh the defective field in an example -4 
corrected based on the correction approach explained in the example -1 was corrected. 

[Drawing 1 2] It is drawing showing the optical intensity distribution of the light which passed the halftone method phase shift mask 
before the correction in an example -4. % 
[Drawing 1 31 It is the mimetic diagram of the halftone method phase shift mask after correction of an example -4 oorreoted based on 
the correction approach explained in the example -2. 

[Drawing 141 the halftone method phase shift mask before correction of the example -4 which has structure other than the structure 
shown in drawing 10 . and after oorreotion is typioal — it is a outting plane a part 

[Drawing 1 5] the halftone method phase shift mask before correction of the example -4 which has structure other than the structure 
shown in drawing 14 , and after correction is typical — it is a cutting plane a part 

[Drawjng..16l It is the mimetic diagram of a halftone method phase shift mask including the defective field in an example -5. 
[Drawing 171 It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example -5 
corrected based on the correction approach explained in the example ~1 was corrected, 

[Drawing 181 It is drawing showing the optical intensity distribution of the light which passed the halftone method phase shift mask 
before the correction in an example -5. 

[Drawing 1 9) h is the mimetic diagram of the halftone method phase shift mask after oorreotion of an example -5 corrected based on 
the oorreotion approaoh explained in the example -2. 

[Drawing 201 the halftone method phase shift mask before correction of the example -5 which has structure other than the structure 
shown in drawing 16 . and after correction is typical — it is a cutting plane a part, 

[Drawing 211 the halftone method phase shift mask before correction of the example -5 which has structure other than the structure 
shown in drawing.20 . and after correction is typical — it is a cutting plane a part 

[Drawing 22) It is the mimetic diagram of a halftone method phase shift mask including the defective field in an example -6. 
[Drawing 231 It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example -6 
corrected based on the correction approach explained in the example -1 was corrected, 

Prg. w .j n R.-?4] It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example -8 

corrected based on the oorreotion approach explained in the example -1 and the example -2 was corrected. 

[Drawing 251 It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example -S 

corrected based on the correction approach explained in the example -1 and the example -2 was corrected, 

[Drawing 261 It is the mimetic diagram of the halftone method phase shift mask by which the defective field in an example "6 

corrected based on the correction approach explained in the example -1 and the example -2 was corrected. 

[Drawing 271 It is drawing showing the optical intensity distribution of tha light which passed the halftone method phase shift mask 
before the correction in an example -6. 

[Drawing 281 ft is the mimetic diagram showing a defect when the defective field 14 exists near the light transmission field 10, and its 
correction, 

[Drawing 2$1 It is the mimetic diagram showing a defect when the defective field 14 em'sts near the light transmission field 10. and its 
correction. 

[Drawing 301 It is drawing showing tho structure of the conventional phase shift mask 

[Drawing 31] It is drawing showing the structure of the conventional halftone method phase shift mask. 

[Drawing 32] h is drawing showing the defeot in the conventional halftone method phase shift mask. 
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[Description of Notations] 

1 Halftone Method Phase Shift Mask 

10 Light Transmission Field 

10A A part of light transmission field which aajoined or approached the correction field 16 

10B Some substrates 

12 Half-Protection-from-Ught Field 

14 Defective Field 

1 6 Correction Field 

1 8 Protection-from-Light Field 

20 Substrate 

22 Half-Protection~-from-Light Layer 
24 Phase Shift Field 
26 Light Transmission Matter Layer 
30 Protection-from-Light Object 
32 1st Protection-from-Light Object 
34 2nd Proteotion-from-Light Object 



[Translation done.] 



http://www4Jpdl.ncipi.go jp/cgi^in/tran_web_cgi_$iie 



07/02/09 



FROM. FUKAM I PATENT OFFICE 81 -6-4707-1 731 20075 3J3 2B(£) 18:36/181 7: 56/*f#S7400000245 P 63 



* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not refleot the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 
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[Drawing 4] 
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[Drawing 181 
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[Drawing 11] 




[Drawing 1 3] 
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[Drawing 1 53 
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^jE^I 6fc»«-*-53teaa««W-ttl OA 02] 4 
-CRfcjfilftTvi-) l£*H,"C» ffiill. 3X10" 4 Pa^ 

V. 2 0 pAWGaWtV^A«: 

l OAfi, X&fttftKl 0<7?-i22X 

^tt^^ Bpfe, &#fc3 0£#^*i*<*tt2. 0 ji 
mx2, Ojun-CfcS. ^5U, ^NHMfil 4^MFjE 

s^fc/wy h~isfixim*y? i a£#s;: 

1 6|cBt»-r5Mta»ffl*©-»l OA©>Ct**o5* 

0 5 (fl);ctf v 1. OtfraXl, 

0*ra) J:&*tV>#jE«*£l 6 («jtH? % 2. 0 u m 

[0 0 5 6] tfiESJ^l 6 JilSMftf ^*S1S«* 

<D— 0 A (0U*.tf, 2. OjimXO. 2 *i ra) J:M 

3 o ctucto-c. 3bsue^* 

1 b-X^SCflfflV? K^** 1 Afc^Tx 

Ioo57] (si, gKEfftti 6jsJcaeMfcfr3 o&mm, 

^***a&LfcftO#^#;fftrc, H3£> (A) <t>- 
CO ^tltti^ofc 

[0 0 5 9] (A) 7 h-i^itflr 



(9) #§83*6-3 4 7 9 9 4 

16 

^^*ai§to«t»2 6 (efrffli/^-) ^>^>»fi£^n-C 
*aafl*i OttftllfcXfc. ^ftftfiBttl 2 

l»HSOfflJr**nt Ufc«KK d-X/(2 (n- 

i) ) **j&-*-*e-c*>a. ®5to (a) wuiw*t 

1 4 tt, fta»&»* 2 6 2 2 

[0 0 6 0] E5CO (A) h-^Sfcte 
[o o 6 1 1 (C) f-^t^^>— 7 

Ki2it ^»AH«5 i «*i2 2, 

ifiLfe^^cpttia^W:, m«18 0' T*>*„ ^ai§ 

m<?>mfri**:n t i,itm&, <\ = i/ (2 u-n > 

2 2 fttf^aig^«» 2 6^x^fy^LX 
*a»M«l 0*WflM-*BH8*L*v\ 

[0 0 6 2] KiSO (C) fc*Lfe^— ^ 

Sr, 0S5CO (D) ic^. 

[0 0 6 3] <30(|«- 2) ^JS^J- 2 tt, Hlfi^J- 1 

<*-C»*+S. «tjE«*fc»»1-S«aiaW*«> 
[0 0 6 4] 1 J-vLfcXttft*! 4 i:[3]«c<9 

jfl -ft«?t^««aa*«r#i"*»i^>***3 2T*«i" 
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^fc s «rae^i-»»i"^*aiaft«o-wi oa 

»**#i-*lll2<&jK3fcflt3 4-C««i-5. 
*J2 0%tLfc. mi<r>m%:ftZ 2 t&2<D&ft{t:3 4 
[0 0 6 5]f 1MS2WI*#3 2, 3 4 0JMH- 

* h*~*"<?">M (0. 3urn) |cS<-6Lt e 

ate, io*«UK»ffift»obr«^o*^i. XPfegifc 

[0 0 6 6] 2lC^lt5^teffi«l 4«XfciEf± 

^IpJ^-C^<5 0 <*iHj»«l e*>*ft**rl. 85/imX 
1. 8 5/imCO*£3£Lfc„ ^S&fflSt 1 4 Ojct $ 
1. O/imxi. 0*rat*S>!>, tfiE*^l 6tt£ttft 

6 l 2rtfctttt*ifr&. 

[0 0 6 71 COj:?KiBfc3JxfctfjE»«l 6lc#L 
t, 3X1 O^Pa^Tl-^SHtetrW'^^ 

^«B«i»fCiOa«BE2 0KV, ^ty«Il2 0pA 

0, SS300 n m<*)&9&j&>(b*3c*& 1 3 2 £ 

[0 0 6 8] Kki % fcjEfttf i 6 lc6*«i-*ttiti§fc# 
ioAi;tGa v--u*1£ttrz> z 

k\Z±*>s »2 0^MKIi§«#t*Wl50n 
ffl*0-ttl 0 AM, «8i8ffl«l 0O—i2lXY^& 

[0 06 9] tfciE«tf*#*fc^l£:fctfSffl^ 4£t*4> 
2^)-KJ^O±|C^^l(D3S^ 
«C3 2«rMUTlr^^ %3ilW*a>-ftl 0At% 
*"r*#2tf>S##3 4©««»ifi^2Lt/«*«rfH«1- 

[0 0 7 0} 2 0*7^) IS} 8 Jcfcfcs [21 6 fc:* 



(10) *JBB¥6-3 4 7 9 9 4 

<Dwmmn. H6*> (a) cDiftc-c^^ote^Wrta-e 

[0 0 7 1] mS(D (A) K^Lte/>— 7 h-X^ffc 
«i/7h^jX^«:, @5<0 (A) h 

4 (A) tefltUfc'*— * h-^^ft: 

IS8<t> (B) iw^-r e 
[0 0 7 2] Bd8<0 (C) f:>KL?t/^7 h — VASMfc 

ft^? f^**tt x a5o (C) i:t^U^7F 
4£*r-f-5 0 ®8<? (c) \Z7j*i>tL'^-'7 b-yttfr 

^ (D) i^-n 

20 [0073] mmm- 3) 3 

e&sicbw*. ^M-3m ^jE»«oi»^fe 
&tnt£««i e^i»8gi-^*:aiaffi*o-wi oao 

[0 0 7 4] 2 OKV-CJffljfiSih,*: 1 2 0 p A<DG a* 
inaotMlfcC r <B 2 L<i* 2ft* * 
TCRTtSt) *©a*«B^2ft»(sMfc4: Lt£* 

[0 0 7 6] ftlC. i©a*^lUoo. 

(A) 4$r*tf«^^«*AB 
CD^t<S 9 C^«ABCD^-Wra«l 
eiC^^-re. :CCtt> AB = CD=2. 0 um. B 
C = DA=2. Sumil^ ^ro^lcRR^^n 

[0 0 7 6] ABCD^#i22^*5V-ri«^fl2ft**>' 
3i« K *<kf 5 /S * J: I? S Z t 
•C* ^SiiW^t lOt ¥*XflMC 1 2 (^>«#^«*p 
XUv C^#i:jR«ABCDOat^EF^ 

ea 9 ^ (a) iwtsi^rtt, wbc±\z&&£ak 

[0 0 7 7] ftiC, *3E*Jtfc-^-^ K-^^&tBV 
50 7 h-vjx^fcJs-o-Cftfeh.SU't?^ httW+*<Ott'** 
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tfjEffltfl 6KB*tti-S#>M«tfrcH»l OAS) 
&&m&#1bZ>* **>fc«frfctt % AP, AB. BE. E 
K J; -5 -C#tf> < !T-* 

0. (BS9© (B) . 

[0 0 7 8J Mz£Z>&j£&1&1 6Rtf 

1 0 AVWriHzld^Xfrs 
if- J: 9 t>^$ix6C^bofiHiS 

fc^tDm^W^Vf-ACO^^I J KL 

(B) fcf$) «rW/^iU-*/B 

[0 0 7 91 C 5 LT\ HbEfifiKl 6 fcglfci-fcftSfig 

*jEffl« 1 6 v ^tWjEtVtt 1 6 ^»ttf 
*£8&ffl«<D~ffBl 0A£ S i-^* h 

[0080] fc&tntXt AF, AB, BE. EFOfi 
«E»*1 6^S»»-T^*;aii*«^«l OA 

ottK&WKR, at^sfcts &r» 2 3 4 co 

■Cs *jEffl« 1 6 &3H ©«3t* 3 2 U tf jE« 

[0 0 8 2) N % JcfeflHi*] 4^«ft, c 
W2»tia;^^u>-C^J:v^ 

Ioo83]tt, ^^j- z^te^^xizn&yJ 



(11) ^6-34 7 9 9 4 

20 

[0 084] fHKM- 3 ^TiSW Lfc*»W*>» 2 

[0 0 8 5] (*««-4) *ffi#J-4tt. aawy-i 

XlfcW- 1 tH«-CfeS. J»T. El 0— Ml 3£*i$ 
^ [ 0 0 8 6 ] m 1 oco (A) 

1 oo-iaxY^SM8LX4ci»iR*i 4**#tti"ft # ta 
«u»»fa^iaiow (B) i-^-r. ta 
1 2Sr*fiS:i-^^D v i,^fefi!iS^j8*® j efo6. 3feSia 

[0 0 8 7] 3E**^>*ai81B*l 0O*t*«r, 5«F 
dSnmXl. 8 S /imi: Lfc. * 

fc. ^a3fe««a 2<oa*aa**i&4 o%* t s 

*ioffi«fi€rl'8 0 p 

[0 0 8 8] ^^14^t^|^ SffiPU^-f^^ 
±T1. SSumXl. 85^mi U^c ^Pfe® 

« 1 4 ofi«««*«r 1 0 0 % % xmmw 1 4 zmm l 

^Ufco 3Sfc«-4l£*5i>Tli s Hi 00 (B) lz.J#» 

x* i>izxmm)& x 4 2 2 

tx mwtiammt z» ttxmm 1 4 

T-aS*«*l 2R^Sffi2 0fr*y^>'^UX3fe^«a 
[0 08 9] ^.<oi; 5 ^>:fifi«« 1 4 K 
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x.^\LMf$L2m,fri'&x btm_tic*5v*x. I2jl 2|:^ 

i-*w«»*4<t-5fc # *a&ff*i o«aa-r«*t 

Xfc>9> 4^**Vvw7 h-^#3tffi*^7 

3 Mini: It** LX, 0. 0 3/im»'>U^, **L* 

tt, £0fcflHttl 4<7>*£Vv\— 7 h-Vj^tiM^? h-r 

[0 0 9 1 ] fcjE&CD^-7 h-X^ffi*3*>^ h^* 
£ 1 A£E) 1 1 011© (A) «>«^Ctt&— » 

^siau &wai i«j (b) o*a»<c-w«iWfaj^^ 

5, H, Bll© (B) HU K31 lO (A) cOj»B-B 
lc«ofcffl«H-efe5. fciEfStf l 6&tf#aa 
ffi#<7>-*B l o * liXHSM- i fc bfco 

[0 0 9 2] Ctf3jt?J&a*#3 0«r«*1-^ii:lci: 
oX. E]3<& (B) lcr*LfctRtt<03fc»«»*j6*» 

(0. 3pm) \Z&<-&L1t. w<0)t&&#* 
tibto<ntr— pntpfok, ftlMMi 4<0ftv*sv-7 t~ 

tf-^O+ifrfc^jSt 0. 0Um*ifc^t, * 

[0 0 9 3 ] 4 trfcrf*te:£xfetf^ffi«- 1 

[0 0 9 4] wC^ct 7 l-*3E$ttfc^Jlfi«iI- 4 © 



(12) ^6-3 4 7 9 9 4 
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* 9 - >W k - £fc LX w *S ^ 1 1 »SB 5 *Vfc. 

[0095] (sos«!i-4^aejg ) xnm- 

[0 0 9 6] ^l5^I-4fC^Ufc^FfeW«4l3J«^te 
>V*9 — y (HI 0*«l) 
|C#LX, Hi 3(73«^M^-»3pffi0Rtf-W^#rI2I 

ftv^«aa*lr*ta» l co&Ate 3 2 X#*1-* w 
10 tt]EMefttttt1-*%a&ffiK0-ttl OAS:. 

»i^5S**3 2imm>bi&*>. 

m*o%kLK., *fe, »2<&B#*3 4t>K*j6*e>fS 
?U «*aa**»2 0%i: L.fc. ft 1 OX A<* 3 2 fc 
*2 0*t#3 4«O#Z$*h,?HZ0 Onmat^l 5 
0 hmi:1-5^ttciJ:oXI6iiaaa^€r«A.rv^ p 

[0097] xfamm 1 4 cotf iEtt**w- 2 kmmz 
*aa«a««>-tti oAii, 5te8iamtti o 

tfi*UXV^ e ^CfiftWl 4***iE**Vfc 

[0 0 9 8] «jE»tt*»&fc«>ir.XPfe«*l 4^0 
4c«&«>*tv>^K)MW*l 2co-ttJ^_h^ts^l^J«^ 
»3 2«r»flcUXv^^ ^aiap^i 0C9-6B1 OA 
2 3 4 <a«+ia3fi#&tf 

[0 0 9 9] (*tt«-4tf>SB0 [**>2] ) tenuis 

^J- 4 <7>am* v mfeW- 4 h-^^S5tt*i^ 

CtuP><D^)»HgW:. S 1 1 CO (A) <7>|ftB-B^» 
^fc^0»flSX$>^o 3CRWWl4tt N XR&^^v^iffi* 

««ttt:«ux, a«aa*^a^^ 

46 [0 1 0 0] ©1 4\Z7fil,1t^—-7 h — >0Ktttn^7 

*^jbic»**ivte«*.«soG^fe***aa«b«s 

4SS^v ^18 0* Xfe^, 014CO (A) Ictj^L 
fcXP(5^« 1 4 WU ^iE^JB 2 2 <o-»»jft«^«: Ufc^ 
50 1S^>>:^Xfc5o :«?J:5^»ttl4H S«2 0 
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2 2 ft M8i8fcfS a 6 *^ 
[o i o i ] fell 4<o (a) iz^Lfc/N— 7 

a*, eii 4<t> (b) fc«-r. *««-2itei« 
(o^rft-etfjEL^-^ h-v^tttav^ h^**cD 

10 1 0 2] Si 5te*Lfc/v-7 h — VMHHBf 7 
f±. ^o^d^fe 2 2, ftW**H2 2fc 

»WB2 6 ojrfc^*-) asanas jvcv^ a. *a 

fc«>ffi*B^tt, 0tf*:tfl8O # *Pfeg|«14 

6, £coi:5*&»tt*i 4tt, &tS2 0±{c?fcj£<*;n, 
fc4***JB 2 2ft^atSil^R» 2eSrx y fy>/Lr 

[ O 1 0 3 ] 121 1 5 O (A) tCT^ Lfc^— 7 

— 7 h-^^CttffiS/7 h-^^^ 

BB«r, Ell 5(7> (B) ICtfi". ^Jfefc)- 2 

«5*W4-tt«WH*. Hi 5<o (C) 

[0104] 5) mmm- s r±. mm- 4 

ttftfctt. &PfefBl£l 4fc^lt5^**JB2 2<JD»*^ 
ifc"«X«f\ 1 4 <7?tf jE*-&li^j6 

«-i tmmvhz* bit* 0i6-0i8^mt 

10 l 0 5] l&l 6 co (a) icft^tt*— »^fl5H«r* 
+J:5JC % /v-7 h-^*sttt«lV7 h^*? llcte, 

1 0©H2XYIC»«L-CXB1H*1 4**l«Er*. 121 
1 6<0j&&B-BftVC-ClCtoo*:/N-7 h-V^ffi 

ffiS^7 h^^^wtK^W*— W«j[Wia«rBli 6tf> CB) 
CO 2 0l±M*««ff*»bJft*tt 

flu 2 2imXA«i 2*to£TS*oA*>feri£S* 

[0 1 0 6] jE^ojfeaiflfMti 0OA'*d*r, 5f* 
l/7V^^±t?l. 86gmxi. 8 5/imHt * 
fc> HHfcfe** l 2 0>KM93B4'*I&4 0%t U #3 

&09tt4fl»l 80" i: Lfc. 



(13) W6-3 4 7 9 94 

[0 10 7l^««M^SI±, SfffU-T^/W 
±T1. OiimXi. Oumttfc. Sfc. 1 
4©««a«*«:$ai3fo%. ftte<£#i 4fc»aU5:* 

*l p ^hsm-5(z«sv^». I2i i e<o co Kmmv* 

Lfc*H6«*l 4tt, 2 2#«L<0»#*tt:'*T 

[0 10 8] ^©J:5^Bfi*l 4<t*+&/n^7 h 
— ^JW6tt»V7 h^**$:tfv>T, iftft2 4 8nm, 
NA^O, 45, /<-^^3t-W^0, 3 CD 

^*b^7 h^^^*aiiufc*o*sfta»#«:. 

10 1 09] ftSfcfttfO. 3©t<r^>*S*flE»***«> 
M «i 4*#S£i-»^-7 h-^3Sr*tt«ii/7 i 

d>t>^^tt<b3V^^ h^-/W<^-VDI«0. 34u 
ra-C*>0, ^B&^Jftl 4W«IVvx— 7 h — ^*j*tttti/ 

0. 3 Mm^lttfitLX. 0. 0 4 jxmlftJiaLTVtfe. 4 

ttv ^Pfeffi^l 4 0&WN-7 h-^*SW&|i*V7 h-^ 

0. 0 2 Mm-ftu"CV^ Q 
30 [0 110] «FjE»<0/n— 7 h-v**(St|i*y7 K^J^ 
MAS:01 7te«t-, 017^ (A) <D*Kttfc— tt 
^ffi®. 7^> CB) fttf (C) oflPC««r-W 

«DWr|2HC5i<1-J: 5 1 4 $rA^R^>:paffl^ 

»«o%-e*s 0 w> 01 70 cb) at* co 

^ 1 7 CD (A) ^»B-B&t^C-CicfB^fc^Wria"Cfe 
So ft, i*jEfift«l 6ftV*»ifi«*cO— »1 0A<75^ 

[0 111] i(D«t5^a2jfcff3 OtrJSlSrSifcliJ: 

133 o (b) icx^ufc&raaojtaftac*** 1 * 
co. 3,1111) ^a<-ftufc, ^nytmtftib 

J0 f-^t7>^^tO^t>0. 0Um*«fc4o^ 
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toii2] mmm- 5 ic*$tf a«^ieii20K«- 1 
10113] mmm-s<o&m c**>i] ) mmm- 

m&iGlrz^yfit y*~a>'<9-* (Ell 6#f$) 

$ l <B«**©*l-*««a«* i ttRftSWBaffl* 
£#1-S$2<7D&ft#3 4^&ff-*-* Q ^ttS^J- 2^IB] 

|itfO%fcLfc. »2©*3fc#3 4t>&i&*»*>l£ 

9. S«aia*^2 0%t Lfc. 3* 1 3 2 * 

»20>i8*f£3 4(^l?i^Jifjl3 0 0 nm^I 5 

o nmi-*-&ctlcj:oX««aa**r**rv^ # 

[0115] *R&®# 1 4 ©USjE«:^JK«- 2 *H«fc 

160>:*:£££2. 0/xmX2. 0 M m£>;*:t$£L 
fc. 3feaffl«««5-ttl OAI*. ^Si8®i«l 0 

7pnD«ltAaiBtH*Otffett^rtl*»o 
X3££U-0>£ V ;5U, ^ffefc^l 4*M£jE$;tofc 

[0 l l a] ttfjE»ttS:»Sfc*!>iC^te1B«l 4&tt<7> 
#3 2&#rtL-Ci^a*K rtaififctfto-ft 1 OA&& 

[0 117] &|5&#tf*l 4l£*5tt£¥«*JB2 2<7>ff£ 

EH 2 0#.tfH2 1 te*^fc-mD^-c:fti\ 
ffi, iiVfeoWMHtt, ©1 6 0 (A) ©ftC-Clcft 

[0 119] I&2 0fcS5*Ufc/N— 7 h-V^3C(ar^->7 

mtf**&*e>j*affi6 2o* a^*co_b 

K«/a*itfc*»fctt«l 2 *igftS«i 2 



(14) ^WJp6-34 7 9 d4 

a><b«*Gc$*VtV*a o ftaiSI&tt 1 U Sriffiifi Lfc. 

i 2 taaufc* 

18 0* (3 2 0<?> (A) tflfc»T?*Lfc^JfeiS 

1fcl 4 14, *NK*»2 2<7>-»^<M*gaia^ s »^ 

[0 1 2 0] IS2 0£> (A) teSUfc'*— 7 b—^K 

Hfc. 1212 oo (B) ^1"o Sfcv 9HM-2fclMI 

«S*W*— ««WB*, Hzoo (c) fcSW. 
[0 12 1] 13 2 ite*Lfc^-7 

fc7B«SJxfc***«*l 2^&fft«. 2 
tt. **J**feJ3c6¥i*3te*2 2 % aW«tffl2 2i 

4fc«Jl2 6 (BfWV7^-) *fe«WtSJvCV*3. 3ta 

a? asw i o ^ifiia ufc*4 1 2 tfc* 
isXfcftSStt, fi^Jitfiao 0 Tfe^o I32i<7> (a) 

IZM#V* L.1±Xfcmi& 14k ^M«B 2 2 <D-BBAi 
1 4 te, 2 0±tZ¥*ftm 2 2 Sr^Ki^* 
[01221S21O (A) h-^* 

S^v 082 10 (8) lC>^i- 0 l?JEWI-2^|5)« 

mKmz-W9W&*. is 2 i<d (o 

[0123] 6) ^tt#J- 6 lz*sVZ>^-7 

i 2*»^i-^¥S*l2 2co>; 

[01 24] XHM- 6 <0'^—-7 yjW6|t*l # /7 h 
^^^fc^»t^^S)fcflR«l 2«, Sfi2 0±^fi£$ 

»feff»2 6RV^<?>±^^Si^fc^a*)i2 2^*b 
tit, ^PfiO^ffiW:, )taaftKJi2 6cr>-« 

*>sv^i«aa«3»»2 6^#sw«a'e*> 

[012510221^ HlH-6^-7 h — >*MC 
2 2(0 (B) (C) CO^*rI3lix 0 2 2<O (A) 
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imitate** 

[0126] EI 2 2lC7tL1Z^-7 V — lsJi&iiiftW 

180* ^tiSia^«S2 evmzdn, io 

[O 1 2 7 J H2 2C9 (C) 1 

iafef**s 2 2&tf#a«»«» 2 6**^^ 

[0 1 2 8] j£MB0>£3£ffi& 1 0c9*t3£\ S{& 
^7^W^^±-C1. 85/imXl, 8 5/*m£Ut. $ 
fc, 2 0««aiB*trtt4 0%£ U *S 20 

i»ffi«l 0£iai§Lfcftfc*i6ftfc#l 2 SriffiiaU^:^ 

[O 1 2 9] ftfMMl 4<7>*£<*tt. 5f*L-;r^/u 
_bTM- O/imXi. OMinilfe, XPfeflitel 
4^tete3ifi**$r# t J4 0%. *Pfcfi9i*l 4£fli8bfcft 

it, 

-^aBCtt*^ b^;X? 1 j»*2 4 8 n 

m, NA^O. 4 5, /<-'>t^3t"l/^>- #0. 30 

tt, V^\mtfL*iMzl'*S* htm-b^V^-C. G3 2 
[0131Jft&S#0. 3 0^^3agMH!l«^ 

XR&66ttl 4<0<gWv-:7 

[0132] £M#J- 1 MROfHE <fc 6#iH& 
*>'n-7 h->-A-*ttft->7 h^*? 1A^0 2 SIC?* 
-To GB2 3<£> (A) 4>«3C»fc-tt¥ffiSk OT2© 

CB) (c) (DrnKtote-toWMmiztxir*; 5 \z s so 



#0)^6-3 4 7 9 9 4 
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$*«v>««aa*«r#i-*a**3 o -elusive ^ 

oa^ iatiB*«s3 o-e»«^tt-cv><5 0 aSft{*:3 0 

2 3<0 (B) (C) tt. 1212 3 (O (A) <3T>4*B — B 

vitaaatto-m oA^t^fi^tfiM- x tm® 

[0 133] XCQj;9*SAff30«rBRS;1-^^a:^J: 
oX. [5)3^ (B) ^5%UfctH««>*Jjia5>****lfe 
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